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THE 


draw up the og Gentle- 


requiſite alſo to draw up *this Trea- 
tiſe of Trigonometry ; foraft much as 


Trigonometry is really no other than 
one Branch of Geometry, and that too 


4 Branch, which is of principal Vſe 


nin thc 3 PRS Concerns of Life; at 


leaſt that Part o of it, which is call ” 


Plain Trigonometry. As for Sphert- 


cal Trigonometry, it carrying in it 
much more o F Dijficulty, and at the 
ſame time 4 of much leſs Uſe in 


the common Affaire of Life, (as re- 
lating chiefly to Aſtronomical Calcula- 
tions or the like. ;) I har omitted it, 


A'2 as 


E ING once prevail'd upon to 


man's Geometry, I jn d it 
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PREFACE 


\ E I N G once prevail 'd upon to 


in the FF AER Concerns of Life; * at 


leaſt that Part of it, which is call 'd 
Plain Trigonometry. As for Spheri- 


cal Trigonometry, it carrying in it 


much more of Pijficulty, and at the 
ſame time being of much leſs Oſe in 
the common Affairs of Life, (as re- 
lating chiefly to Aſtronomical Calcula- 


tions. or the like, ) hae omitted it, 


A 2 « 


draw up the _ Gentle- 
man's Geometry, I g d it 
requiſite alſo to draw up this Irea- 
tiſe of Trigonometry 3 foraſmuch as 

| Trigonometry is is really no other than 
one Branch of Geometry, and that too 

a Branch, which is of principal Uſe _ 


The Preface. 
as not agreeabls to the Deſign o f this 
2 


On the like Ae, tho I judg' d 


it not proper wholly to omit the Fun- 


damental Theorems of plain Trigo- 
nometry; yet I have plac d them ſo in 
Chap. II. that the young Student 


may paſs them over, without any A- 8 | 


HT: „ if the Demonſtration of the 
two latter prove too difficult, or at 
leaſt if he cares not to take the Pains | 
to make himſelf Maſter 7 the ſai 


Demonſtrations. 
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THE 


Young Gentleman's 


:  TRIGONOMETRY. 

il SHAME 
> | I C ontaining the Explication of Trigo | 
1 I nometrical Terms. | | | 


VERY Triangle KO ts f in all „ 
of ſeven Parts, viz, three Sides, 118990: : 
three Angles, and the Area or what. 
| Space comprehended by the Sides. 
© Now, although the Word Trigonometry . | 
{do's in the Greek Language literally fig- | 


ral nity the Meaſuring of 4 Triangle; yet, in 

83 Fits proper Senſe, or as it is diſtinguiſh'd 

7 ſo from Geometry, it (do's not denote: the 
90 


Meaſuring of the Area of a Triangle, this 
being ded uced from 9 other than what ; p, | 
are 5 | 


K — FW * K Ali 


— W 


19 


(*) The Meaſuring of he: An of a maln right ! lin 4 
Triangle, is deduced from che Principles of 5 9 
8 as 


2 


T he Toung Gentleman's | | 


are properly call'd Trigonometrical Prin- 


' ciples, but it) denotes only the Meaſu- 
ring, or rather the Art of finding the 
Meaſure of, the unknown Sides and An- 


 gles of a Triangle, by the Help of thoſe 


2. 


De Folu- 
; 2 is call'd, in one Word, the Solution or Re- 
what-— ſolving of a Triangle. | 


. 


2 The Solu- 
tion of 


Triangles 
en what 


| founded « 


that are given or known. 


known Sides and Angles of a Triangle, 


on that mutual Proportion, which is be- 
tween the Sides and Angles of any Tri- 


And the actual finding of the un- 


ny 4 x * 

5 res. A EB, . 

Py 3 . 
r 7 OO 3y 


3 . ob 5A TT 
232 ͤ £ roar awe; ac 


The Solution of Triangles is founded 


angle. And this Proportion is known 
by finding the Proportion, which the 


4 


Ray of a Circle has to certain other 
right Lines apply'd to the ſame Circle, 


And theſe right Lines are diſtinguiſh'd in 4 


general by the Names of Chords, Sines, 


Tangents, and Secants. 1 


from one End of it to che other. 


A () Chord is a right Line drawn 
from one Extremity of any Arch to the 
other. Thus, Fig. 1, CH is the Chord, 


2 


(as diſtinguiſſrd from Trigonometry,) viz from Theorem % 


_ Chap, 1, of the Toung Gentleman's Geometry. And the 


Meaſuring of the Area of a ſpherical Triangle, is dedu- 
ced from the Meaſuring of a ſpherical Surface. 

( as an Arch is fo call'd, becauſe it reſembles a bent 
Bow; fo a Chord is ſo call'd, becauſe ir reſembles the 
String of a bent Bow. It is otherwiſe call'd a Subtenſe, 
becauſe it ſubtends, (i. e. is extended under) the Arch 


| both 


Su» /* 4 * RY TIE law. Ao oy « MEI Pond 


Trigonometry. 3 
both of the leſſer Arch CTH, and alſo of 
the greater Arch CDH. And it is to be 
' | noted, that a Chord of 60 Degrees, is 

; always equal to the Ray of the ſame 
Circle. | 
A Sire is either a Right or Verſed 5. 
* Sine. A right Sine is one Half CA of a 4 1 or 
% Chord CH, biſected by the Diameter 1778 
DT; or, it is a Perpendicular CA, let 
led“ fall from Cone End of an Arch CT „upon 
b a Diameter DT, drawn from T the other 
© Þ End of the Arch. A right Sine is fre- 


TI 2 quently ſtil'd fimply #« Sir z and it is to 

Wu! 

he bl be obſerv'd, that by the Word Sine, put 

5 ſimply or by it ſelf, is always to be un- 

| 1 derſtood a right . 
Jin It is alſo © be obſerv'd, that, accor- 6. 
CY ding to the fore-going Definition of à Aue 
nes, ine, the Sine BK of an Arch KT of 90 Sino 
6:4; Degrees, is always equal to the Ray of ' © 
— the ſame Circle; and ſo the greateſt 


Sine that can be. Whence it is call'd, 

the _ or whole Sine. 

| AG) verrd Sine is the Segment of 2 
the Ray intercepted between the right 4er d 


Sine, hal. 


ord, 


orem 7, 
nd the : e 
3 dedu- 5 . | . 
Wee (1) The Uſe of Sines is ſaid to be introduced by the 
sa bent V; and for hat Reaſon a Sine is ſo call d, I know no 
bles the Od Account. 
oubtenſe, (/) A vers d Sine is otherwiſe call d, at leaſt by ſome 
e Arch Hncient Writers, the Sagitta or Arrow, "becauſe ic ſtands 

| o its Arch and Chord, as an Arrow do's to its Bow 

both when de and String. . 


— _Þwuwdi 


8 
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Sine and the Arch. Thus, AT is the 

vers d Sine of the Arch CT, and AD the 
vers'd Sine of the Arch CD. 


8. A) Tangent and a Secant mutually 
4A Tat- explain one the other. For, if a right 


gent, and 


«cant, Line BN of an indeterminate Length be 


what, drawn from the Center B, through C 


one End of an Arch CT, and from T 
the End of the Diameter DT, there be 


erected a Perpendicular TN, extended 


till it meets with BN; the ſaid Perpen- 


dicular TN will be the Tangent of the 
Arch CT, and the Line BN will be the! 
Secant of the ſame Arch. And it is to 


be noted, that the Tangent of 45 De. 


ſame Circle; as may be ſeen, Fig. 2. 
3 As when the Arch CT is leſs than go 


4 Cofine, Degrees, the Arch CK (which, being ad- 


Coran-- - ley? 
5 ded to the Arch CT, do's compleat or 


cant, and make it up an Arch. of 90 Degrees, ; 
Sec. . thence) is call'd the (]) Complement of the 


what. 


Arch CT; ſo (Fig. 1,) the Sine CQ, the 
Tangent KO, the Secant BO, and the 
vers d Sine KQ of the Arch CK, are re- 


1 


* : * we a 


(+) A Tangent is ſo nam d, becauſe ir touches (not cuts) 

one End T of its Arch CT; and a Secant is ſo nam'd, 

e it cuts or croſſes the other End C of its Arch 

nis nor to be omitted, that the Exceſs CK of the 

Arch CD above 90 Degrees, is by ſome Writers called, 
the Complement ot che ſaid Arch CD. Wnt 

OE ſpectivei)j 


grees, is always equal to the Ray of the 
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Trigonometry. 0 


e f pectivel y call'd the Sine, the Tangent, 


90 


ad- 
at Or 
rees, | 
f the 
„ the 
| the 
re re- 


8 
* SY 3 
£1 > 0 


it is to be noted, that both the Arch CT, wh 
and its Conjunct CD, have the ſame 
dine CA, the ſame Tangent TN, and the 
2 ſame Secant BN. EE ns fe 


Sine, viz. BT=BADZAT, 


the Secant, and the wers'd Sine of the Com- 
2 plement of the Arch CT 5 Or in ſhort, the 
( Coſine, the Cotangent, the Coſecant, 
and the Covers'd of the ſaid Arch CT. 


The Arch CD, (which, being added 10. 


to the Arch CT, makes it up a Semicir- en 


plement or 


cle,) is peculiarly () ſtil'd the Szpple- Conjunct 
| ment or Conjunct of the Arch CT. And an 41%, 


hat. 


Tables of ( Sines and Tangents are ſo 11. 


called, becauſe in them js ſet down the 5, 


WH 

* 
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Sines and 


Ratio or Proportion, which Sines and Tagen, 
Tangents have to their Ry. . 


(*) It is of Uſe to obſerve, that the Coſine CO is al- 
ways equal ro BA, the Segment of the Ray berween the 
Center B, and the Sine CA, Wherefore, if the Arch CD 
be ore than 90 Degrees, then the Sum of the Ray and 
Coſine is equal to the vers'd Sine; viz. DB4BAZDA. 
But, if the Arch CT be leſs than 90 Degrees, chen the 
Difference of the Ray and Coſine is equal to the vers“ d 


(7) Namely, to avoid Confuſion by giving the ſame 
PAN of Complement, both to CK and to CD, as is done by 

ome, | > 
(D Ir appears from 5. 5, of this Chapter, that every 
Sine, (i. e. right Sine) is the Half of a Chord, and that 
the Arch of the Sine, is the Half of the Arch of the ſaid 
Chord. Wherefore, becauſe there is the ſame Propor- 
tion between two Halyes, as there is between their 
Wholes, aud che ſaid Proportion between che Halves 
OR”, | e 


Y . 2 * 
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12. And it is to be noted, that, if the ſaid 
Natural Proportion be expreſs'd in the Tables by 
and get natural or common Numbers, then the 
and Tan- Table is call'd, a Table of zatural Sines 
, and Tangents. But, if the ſaid Propor- 

tion be expreſs'd by artificial Numbers, 

i. e. Logarithms, then the Table is call'd, 

a2 Table of ( artificial Sines and Tan- 
gents. rt 


1 3. I•f the ſaid Proportion be not expreſsd 1 
AScale or by Numbers, but the ſeveral Sines and 
HJ Tangents, as alſo (+) Chords and Se-. 
Sines, Tan- cants, be themſelves actually transferr'd þ* 


gents, and into, (i. e. their ſeveral Lengths: ſet off 


Secants, 


&c. what. Upon) ſeveral diſtinct Scales or Lines, (as] 
Fig. 2. Fig. 2); then the ſaid Scales or Lines are 
33  reſpeRivelyÞ 


ä * 


(as being expreſſible in Teſs Numbers) is much eafier to 3 
be calculated, than the Proportion between their Wholes; Wl 


hence, Sines are uſed rather than Chords in Trigonome- 
trical Calculations, and the Proportion of Sines (nor of 
2 ro the Ray is fer forth in Trigonometrical Ta: 

(*) It has been afore obſerv'd in my Arithmetich, 
that the Multiplication and Diviſion of great Numbers 


is much eafier to be perform'd by Logarichms than na. 


tural] Numbers. Hence it is that Tables ot arrificial 
Sines and Tangents, are more uſed than thoſe of natural 
ines and Tangents, and conſequently adjoin'd ro moſt 
Trigonometrical Treatiſes. N 1 
(7) The Reaſon, why there are no Tables of Chords, 
has been obſerv'd already in the Note on $. 11. Ther 
are however Scales of Chords, theſe being as eaſily made 
as Scales of Sines, and as eaſy or eaſier for Uſe in ſome 
Reſpects. And the like is to be underſtood of Secant; 


Vit, 


Sf 
— 
amok 


ſier to 
holes; 
nome. 
not of 
"al Ta- 


metich, 
umbers 
han na- 
rrificial 

natural 
o moſt 


Chords, 
There 
ly made 
in ſome 
Secant, 
wit 


Trigonometry. 9 
reſpectively ſtild, one 4 Scale or Line of 
Chords, the other of Sines, the other of 
Tangents, and the other of Secants, And 
the like is to be underſtood of the Scales 
of any other Sort of Trigonometrical 
Lines, as of vers'd Sines, Coſines, &. 

Beſides the fore-mention'd Scales, there 14. 
is alſo another Sort of Scale, call'd a {cat of 
Scale of equal Parts; which, although it pars, 


what. 


- , . : - 
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ix. as to the Reaſon, why there are few or no Tables of 
them, but there are uſually, if not always, Scales of 
them adjoin'd ro the other Scales. It it be akk d, why 
the Scale of Chords is never continued beyond 90 De- 
grees, when the greateſt Chord is the Diameter or 
Chord of 180 Degrees? The Reaſon is, becauſe the 
Chords above go Degrees, may be very eaſily ſupply'd by 
a2 Scale of Chords to 90 Degrees, viz. Chord of 105 De- 
IF grees = Chord go Degrees + Chord 15 Degrees. And ſo 
of any other to 180 Degrees. The Reaſon, why Tables 
ind Scales of Sines go no further than ge Degrees, is 
obvious, vix. becauſe a Sine of 90 Degrees, is the grea- 
© teſt Sine that can be, as appears from S. 5, and 6, of 
this Chapter. In like manner, the greateſt Tangent and 


Secant is of 89 Degrees, 59 Minutes. For, at go De- 


grees, Lines drawn in like manner as a Tangent and 
Secant, become parallel one to the other, and ſo never 
meet to conſtitute a Tangent and Secant, at leaſt pro- 

perly ſo call'd. Hence Tables of Tangents proceed on- 

ly ro 89 Degrees, 59 Minutes. And as for Scales of 

Tangents, and alſo Secants, they are uſually continued 

no farther than to about 70 or 75 Degrees; becauſe, 

after that they extend to a vaſt Length, if the Scales 

be of any confiderable Size, ſo as to be fit for Uſe. 

Which may be perceiv'd by Fig. 2, where the Scales are 

of a very ſmall Size, as being deſign'd nor ſo much for 
Nase 


Uſe, as to ſhew only the Manner of Making ſuch 


Scales. Such Scales, as are fic for Practice, are to be bought 
ready made of fjach as ſell Mathematical Jaftruments, 


B 4 RE 
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15. 
A ſimple 
or plain 


Scale of 
equal 
Parts, 
what. 


be not deduced from Principles of Tri- 
Fueter, yet is of ſo great Uſe there. 


Viathemaricks,) that it will be requiſite Þ 
to deſcribe it here, eſpecially, ſince it | 


ther End of the ſaid Line,) is ſub · divi- 
iz. if the Sub-diviſions of the Segment ; 


ſions denote Tens, then the Segments 


The Tonng Gentleman's 


n, (as well as in other. Parts of the 


has not been afore deſcrib'd. It is then 
call'd, a Scale of . equal Parts, becauſe it 
ſhews the Meaſure of any Line or Ex- 
tent, apply'd thereto, or taken there- 
from, in ſome Number of equal Parts, 
- "MM either Inches, or Fect, or Yards, 

. 5 
It is uſually diſtinguiſh'd into the fn. 
ple or plain Scale, and the diagonal Scale. 
The fimple or plain Scale, is no other! 
than a right Line divided into any Num- 
ber of equal Segments or greater Parts: 
One of which greater Parts, (viz. at ei- 


ded into Ten other leſſer and equal Parts, I 
as Fig. 3; So, that this Scale repreſents 4 
any two Degrees of decuple Proportion, 


BA be taken to- denote Units, then the ; 
other equal Segments CB, DC, ec. will 
denote Tens, If. the aforeſaid Sub-divi- 


will denote Hundreds, G. Hence, the 
Extent from C to 4 will denote either 14 


or 140 (Ge. Inches, or Feet, or Yard, 


ce. 


Th 


ITrigonometry. 
The diagonal Scale will be better ap- 


prehended by Fig. 4, than by Words. 
it thence appears to differ from the ſim- 
ple Scale principally in this, viz. that 
one of its extreme Segments (being like 
the ſimple Scale) ſubdivided into ten e- 
qual Parts, each of the ſaid ten equal 
Parts, are again ſubdivided into ten o- 
ther ſtill leſs and proportional Particles, 
by ten right Lines obliquely croſſing the 
Scale, which are the Diagonals of ſo ma- 
ny (|) Parallelograms ; whence this Scale 
takes its Name. Hence, by the Diviſions 
and Sub-diviſions of this Scale, are re- 
preſented three Degrees of decuple Pro- 


— 


1 a * CC 7 — 


A : the ſame manner, as is the Segment KL of the diagona 


Scale, Fig. 4; and has withal the Sides of each Paralle- 
logram deſcrib'd by prickt Lines, ſo that the ſaid Figure 
contains five Parallelograms, viz. ABCD, and CDEF, and 


Ech, and GHIK, and IK LM; which are each crofs'd 


by Diagonals, viz. the firſt by the Diagonal CB, the ſe- 
8 cond by the Diagonal ED, the third by the Diagonal 
F, the fourth by the Diagonal TH, and the fifth by the 

Diagonal LK, And theſe Diagonals anſwer the righe 
Lines obliquely croſſing the Segment KL of the diagonal 


Scale, Fig. 4, and which divide each part of the ſaid 
Segment into leſs and proportional Particles, as is illu - 
ſtrated by Fig. 6. For the Lines bh, and cl, and de, 


rem 9, Chap. 1, of the Toung Gentleman's Geometry) ab: 
bh::ac:cl::ad:dm::acien::af: fo, & c. Bur 4 


HE Lux, dm—--ux, &c. And conſequently, the Line 
ax is divided by che Diagonal au, into ten leſſer and 
proportional Parts, viz. bk, cl, &&. 


portion. 


— 


(h This is illuſtrated, Fig. 3, which is divided afer 


&c. being all parallel one to the other, hence (by Theo- 


to ax; ac == ax, ad. ax, &c. therefore H= u, 


IS - 
A diagonal 
cale 


10 | Þ he . vung Gentleman 


portion. For Inſtance: If you would 
denote the Extent of 245 equal Parts, 
(viz. Inches or Feet, ec.) one Foot off 
your Compaſles being placed in the mid. 
dle or prickt Line over-againſt 200, open 
the other Foot to that Point of the Sub. 
divided Segment KL, wherein meet theſſl 
two Lines mark'd, one with 40 on the 
Side of the Scale, the other with 5 on 
the Top of the Scale. That Extent o | 
your Compaſſes will denote 245 equal | 
Parts, (viz. Inches or Feet, Se.) accor. 
ding to the ſaid Scale. I 
N 17. Further, It is to be here obſer vd, that! 
1 Plain and Trigonometry is two-fold, Plain and Sphe 3 
| | ne ical. Plain Trigonometry | is ſo call'd, be 
i þ im, what. cauſe it teaches how to reſolve any ( 
0 plain (i. e. right- lin d) Triangle: "Sl 


—_ 
| 
| 
| 


4 


ö 

i | rical Trigonometry is ſo call'd, becauſe iff 
| cteaches how to reſolve any ſpherical Trif 3 
1 angle, i. e. any Triangle whoſe Sid 
1 are made by the Concurrence of Lines ot | 
\ a ſpherical Surface, and are no oth 
| than the Arches of Circles, It will by 
1 ſufficient to the (4) Deſign of this Trezf 
| tiſe, to ſpeak only of plain Trigon 
metry. 


2 bo M . r W oy 
ns Ee ͤ i ES 
4 = ol 2 1 Rr” PR OO l 
* 5 4 14 * 


— 


2 


= Hence, by a plain Triangle is to be anderſtoolf 1 
chroughout this Treatiſe a right-lin'd Triang] Je ] 
090 See the Preface. 1 
La 


/ 


Trigonometry. . © Th 
ould Lefily, The Solution of plain (as alſo 18. 
arts i ſpherical) Triangles is two-fold, ei- Calcularr 
ot otfther by Calculation, i. e. Working by RO. ö 
mid. Numbers, to which are ſubſervient the on, what. i 
open ables of Sines and Tangents ; or by i 
dub. ¶ protraction, i. e. drawing Lines and An- 
the Les, to which are ſubſervient the Scales 5 
1 the pf Chords, Sines. &c. of each in its 0 
5 of Prder; and firſt of the Solution of plain g 
nt og Frage by Calculation. 
equal 4 5 . | 
COME ————————— 
, that] CHAP, II. | 
Spe 1 0 
0 05 C 7 the Solution of Plain Taxi, by 
%% Calculation, 


. Sphef 1 | 

iuſe i | 

L Tri ol the ſix : Trigonometrical Parts of 
Side plain Triangle, wiz, its three hed to 


reſolve a 


ides, _ three Angles, any three being 1 0 
iven, excepting the three Angles alone, thre 
Ine reſt may be found either by Calcula- ae, 
ion or Protraction. From the three An- ven me 
les given by themſelves, can be inferr'd 1% and | 
r found out, only the Proportion of the Fes. x. 7,6 
ides, not the Sides themſelves, or their g, 
eſpective determinate Lengths. For In- 
ance: Suppoſing the three Angles of- - 
the Triangle BCD, Fig. 7, to be given, 
z. B 27 + ; Degrees, D 38 Degrees, and 
conſe- 


nes onf 
othe 
ill be 
Tre: 
r1g0pt 


J 
4 
| 


- 
8 © , 4 2 * - » 
—— — Rr rr_ — K ͤ ——— wg PORE — wi 
— 4 * . * 
_ ; = 7 
n ; — — 1 


we. SI; 
ES 
- —— — 


conſequently, C 1147 Degrees ; from 1 
hence it may be known, that the Side 


Side,) and conſequently not of the Rel 6 


CD to BD will be the ſame, whether BD 
be 2 Inches (or Feet, &c.) and CD one; 
or BD 4 Inches, and CD 2.3 Or BD 4 
Inches, and CD 3; or BD 20 51 200 In. 


in ſhort, it. can never be diſcover d by 


gle.) foraſmuch as both theſe Triangle 
have the ſame Angles, and conſequenthfj 


The Young Gentleman 4 


CD-=:BD, and the Side CB=*BD. But 
from hence can never be diſcover'd the 
determinate Length of BD, (or any other 


CB aud CD. Namely, becauſe 2222 


wc lO... TOO 


==, ee, hence the Proportion o 1 


ches, and CD 10 or 100, Oc. That iff 


the three Angles alone, whether the Tri | 
. ivught be BCD, Fig. 7, or BCD 
Fig. 8, (or any other equiangular Trian {4 


their Sides alike proportional one to the 
other; though the Sides of the one ar 
much longer than the Sides of the other 
Where fore, to determine the Length ff 
the Sides ſought, there muſt always 2 zi 
wer one Side, or (which is the lache) il 
determinate Length; and hereby will 
be determin'd the Length-of each Side 
ſought. Thus, the Side BD, (Fig. 7.) 
being given, whoſe Length according rol 
the diagonal Scale, (Fig. 4.) is 324 (e 
qual Parts, ſuppoſe) Inches; hence, i 
being found, that CD=:;BD, "and CB 
a 


Ss. 23a 


| 1 Trigonometry. | 1 3 
ID, thereby it is known, that CD= 

rom 62 Inches, and CB—216 Inches. But, 
side H the Side BD (Fig. 8,) be given, 


But phoſe Length according to the ſame 


| the ſcale is 135 (equal Parts, ſuppoſe) In- 
ther 1 hes ; then in the ſame, Fig. 8, 0 2 


Reſt 7: Inches, and CB=45 Inches. 

lt evidently appearing from what has 2. 
on of een ſaid, that, in order to reſolve a Die So/n- 
 BDGlain Triangle, of the three Parts given, 1. 5 
one; ne muſt be always a Side ; it hence fol- e re. 


3D Hoss, that all the Caſes, that can be pro- tree gene. 


O In. 


at ü ree, viz. 

d by 1. One Side and two Angles being gi- 
Tri en, to find the other two Sides, and the 
BEDS thro Angle: fr, 
"Tian 2. Two Sides and one Angle being gi- 
ingle en, to find the third Side, and the two 


rently{@ther Angles : Or, reborn} (vg 

o the 3- aud laſtly, All the three Sides be- 
je an ng given, to find the three Angles. 
other Theſe three general Caſes are diſtin- 


1h ofſÞviſt'd into a great Variety of particular a br 
articular 


be gi Naſes, (according to the particular Sides F de 
e) it 5 RB containd 
| — —.. in the we 


{ Will | © ane „ ; 0 wi 
h Sides (O Two Angles being given, the third may be known + x5 Mg 
2 without Trigonometr;) by Corol. t, Theorem 4, of the Tung 

g. ] 9 ent;eman's Geometry. And by the ſame Corollary, one 

ing toſſÞ"s'- being given in Caſe 2, and one of the ſoughr be- 

: le g found, che other ſought is known. And fo in Caſe 

4 &i of the Angles ſoughr being found, che chird ſoughe 

CB= | and 


*BD, 


ucible to 


pos'd, are reducible in general to theſe ral Cafes. 


— — — 


The Young Gentleman s s 
al Angles given or ſought,) which at 
all contain'd in the two following Tz. 
bles. Whereof, the former contains al 
the particular Caſes, that relate to th 
Solution of plain rectangular Triangles WP 
and the latter contains all the particulaſM 

Caſes, that belong to the Solution d 
plain obliquangular Triangles. 
4. In Reference to which Tables it is to 

The liceral be obſerv'd, that for Brevity's ſake it iſ 
x pony uſual to denote the ſeveral Parts of $8 

fra plain Triangle by Letters, inſtead off 

Part: of © Words. In order whereto a reQangulaſi 

* fu Triangle is wont to be denoted by A, BI 

Fig.9, & and C, fo placed, as (Fig. 9, viz.) tha 
10. A always denotes the right Angle, B 

the Baſis, CA the Cathetus or Perpendf 
cular, which falling upon the Baſis make 
the right Angle; BC the Hypotenuſe ; |! q 
the Angle between the Baſis and Hypo j 
thenuſe, call'd in ſhort, #he Angle at thi 
Baſes; C the Angle between the Cathe 
tus and Hypotenuſe, call'd in ſhort, 
Angle at the Cathetus. And an obliquan 
gular Triangle is wont to be denoted by 
B. C, and D, fo placed, as (Fig. 10 
viz.) that by à Cathetus CA, let fall 
from C, it may be divided into two Tri 
angles, the Cathetus CA being a common 
Side to both Triangles. And then, a 

| BD is eſteem'd the Baſis of the whol: 
Triangle BCD, ſo BA and DA are th: 
W particula 


[ ' 


5 
75 
* 
1 
* d | 


Trigonometry. © 16 
particular Baſes, and BC and DC the ; 
Particular Hypotenuſes of the two Tri- | 
x angles BCA and DCA. Hence, B and | 
I denote the two Angles at the Baſis BD 

ples pf the whole Triangle BCD; whereof B | 
cue Js always the Angle oppoſite to the Side i 
b, and D the Angle oppoſite to the | 
| ide CB, as C is always the Angle oppo- | 
pte to the Baſis BD. | 


{ | 3 
r F It is likewiſe to be obſerv'd, that in 5. 


1 art 

Ta 
15 a 
thi 


&- T | e following Tables, the Letter s de- _—_ 
d g hotes a Sine, fa Tangent, and the Greek % in the 
gala 2 Coſine. Thus, Tab. I. Caſe 1, 1B 2 | 
A p[cnotes the Tangent of the Angle B. 
tha nd Caſe 3, SC denotes the Sine of the | -1 
- BilSngle C. And Tab. II, Caſe 16, Band _ 
endif © denote the Coſines of the Angles = 1 


make} ö nd D. Alſo note, that Z do's (in this 

fe ; i reatiſe, as in A gebra) denote the Sum by 
Hypol If two Things; X their Difference. Laſt- | 
at „ his Character 4 denotes an Angle, | 
Cathe. . two Angles ; 1 a Leg or Side, I two 

rt, Mess or Sides. And conſequently, 71! 

iquar cnotes the Sum of two Legs of a Trian- 

ted bie ; 24 the Sum of two Angles, e*c. 
ig. 10, It is alſo to be obſerv'd, that a right 5 
et fal ngle being always 90 Degrees, hence it oo other 
o Tri put down, neither among the Parts ime 
mmol ver, nor the Parts ſought, in the ſeveral Reference 
gen, 3 


aſes of Tab. I. As for the other two 24 o 
lowing 

whol: 

re the 


dlique Angles of a plain rectangular Tables. 
langle, they are both put down among | 
A 


ticular; 


ee EE x ee TINS ” 


16 | 
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the Parts given in each of the firſt ix ix 
Caſes in Tab. J. (not (F) becauſe it is 
neceſſary both the ſaid Angles ſhould bei 
actually given, but) becauſe one of beo, 


being given, the other is in effect given 


alſo, its Quantity being known (by Corol, 
1, Theorem 4, of the Young Gentleman } 
Geometry,) to be the Complement of the g 
given oblique Angle. On this and the 
like Accounts, ſome Tables are drawn up 
in a much more contracted or ſhorter 
Form, than the two which follow. Bu 
judg d it more agreeably to my Deſign, | 
to have al! the particular Caſes diftin®) 4 
ſet down: So, that the young Studen 
may, both more readily find the Caſ:Þ 
propos d to him; and alſo, having found 


it, may more readily perform the Calcu 


lation, having Nothing elſe to do, bu 
to Work according to the Proportion i 


which anſwers to the Caſe propos d. 


— ned ͤ— 


(F) Hence it is ſaid in the firſt ſix Caſes of Table |, | 


thus, viz} B or C, denoting, that if either be n it ü 
ſufficient, 


Tm Naa 


Trigono netry. 


TABLE I. 


0 . 


; She wing the Solution of. Plain rectangular | 
5 Triangles. 


Ccaſe. parts given 


ö jought,| Proportions, : 
Ut Erg BA[CA IR: tB :: BA: CA, 
ner NC CN BAT a | 
7 1 I 3 [Bo or C. BA BC SC: R:: BA BC. | 
06 B Or C. CA BC B: R:: CA: BC. | 
BorC. I DR EE - BC: BEA. 
BorC.BE[CA [R: RENE. 0 88 
Ba . Cal B © [BA:Cx: : IB. 8 
ee car Bas CCC 
DE sc R= 755 . 2 
Se BAC EUER BA 5C: oy 
A CA EC A: R=: BA c V&rhen 5 25 BA:: K: BY | 
12 80 BA CA BC: R: TEA: N then tC. BA:: U x "a 
13 BC CA BA eee tant CA:. K.; A. 
1 
it i 
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TABLE II. ſ: 


Shewing the Solution of plain obliquangu- I 
lar Triangles, e 


Caſe] Given Sought | Proportions. | | I, 
BC. BD. D. C FC: BB:: D: (|) C 
2 BC. BD. C. B E 3G: 850. 
3 BG.CD.D. BC: CD:: sD: sB[ f 
| 4 EC. CD. B. CD: BC :: 3: 50 
5 D. CB. C. B55: CD:: C: $I. 
BD. CO. B. "CD:ED :: B= 50 © 
B. C. D. BCC BD D: BC :: SC: BDI 
| 2 B.CD. BCj CD DP: BC :: B: CD 
| 9 B. C. P. BD BC BB:: H: BC 
| Io B. C. D. BD CD C: BDO :: SB: CU 
1 B.C. D. CD] BC sB: CD:: D: BC 
12 B. C. D. CO BD sB: CD:: C: 5D 


— 


* 
— 


— 


2 


8 | 


(i) Ic is to be noted, that in this Caſe it may be doubtful, we- 
ther che Angle ſoughr C be Acute cr Obtuſe. The Reaſon of which 
Doubrfulneſs ariſes from what is ſaid, S. 10, Chap. 1. This happen 
when two Sides being given, whereof one is the greateſt Side, toge. 
ther with the Angle oppoſice to the leſſer of the given Sides, the An 
gle oppoſite to the greater of the given Sides is demanded. And, 
in chis Caſe, the Doubrfulneſs can't be better taken away, than by Pro 
rafting che Triangle; as is ſhewn, Chap. 3. | 88 


Cale, 


Trigonometry. 9 


— 


Given Sought 5 Proportions. n 
5 BG BDU BC—BD 
( © — — ns e wms: =; . Then 
. nf. A r 910 D. ; D4C -C "© 1 
3 , a oy” wa 1 20 
| 4 3 3 Þ 
Ju | T CD LG—CD | B- — D. 
,,, era. 
E er 5 Pro 
| BC.CD.C| þ 31D BD, an te- B. 
; TI _- BD CD . B. Then 
. | B | . e * 
J a yo 4 a B C-B 
; BED. 0 e 82 : F ma SuS be 
. — — 
7 | Bor DE: DG: : DF DE. Then DB DE=3BA. 
pn - 1 D And DB—BA- DA. jou | 
5 2 I © And Ak. of B+D t to 8 . 
* 
: 
D (*) ic is to be obſervd. that, in this and the like Caſes, the Sum 


di the two Angles ſought, C and D, is found by ſubſtracting the Quan- 
ity of B, the Angle given, out of 180, according to Theorem 4, of the 
Wong Gentleman' Geometry. | 
S (TA) It is alſo to be obſerv'd in Reference to Caſe 12th, 14th, 


} 


he- 
hich 
Pens, 
ge. 
Al- 
And, 

Pro- 


ore. going Caſes. 


C2 „ 


aſe. 


Ind t5th, that having found the three Angles B, C, and D, che third 
ide not given in either Caſe may be found by tome of the enclve | 


——— * — I———__ 


» 
— 
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3 The Uſe of the fore- going Tables ſhall Þ 
e de illuſtrated by one or two Examples. 

going Ta. And firſt, ſuppoſing of the rectangular T 

bles _ Triangle ABC, (Fig. 9.) I have the Side N 

fratet: © BA given, viz. 8 (||) Foot long, and the fc 

cial Sines, Angle B, wiz. 36 Degrees, 52 Minutes; 11 

& and it is requir'd to find the Side CA. iI tb 

conſult the fore-going Tables, and find 1. 

that this is Caſe 1, of Tab. I, and conſe- th 

quently, that R :tB :: BA: CA, the 4. 

Side requir'd. Hereupon I turn to my 

Table of artificial Sines, Gc. whoſe Ray 

I find to be 10.600000, and the Tan 

gent of 36 Degrees, 52 Minutes, to be ,; 

9.875010. Then in my Table of Loga .] 05 

rithms, I find the Logarithm of 8 to be 

0.903090. Having thus found the Num. 

bers, that are to conſtitute the three fir} 

Terms of the Golden Rule in my Calc 

lation, I then (according to the Method 

of Working the Golden Rule by Log 


rithms) add 3 N 
the 2d and 3d Tangent of H | 9.87501 


| | Degr. 52 Man. and 
Terms, and 36 208 3 ec 
; eas 
; Sum ſubſtract | Sum | 10.778100 a 
the iſt Term, The Ray | 10.000000 hal 
3 : Om Reſidue 0.778100 a 
due is the 4th 3 
f * eee | X — — cia 
| ) This Extent of BA in Fig. 9, anſwers to the d 
f gonal Scale, Fig. 4, and ſo of B. — 
| 85 Term 
| R 


| Ts, * 


Term of my Proportion, and ſo the 
Number ſought, 212. 0.778100. I look 


© rithms, and (though I find not exactly 
1 the ſame Number, yet) I find one very 


by * 
9 
= 
6 
| 5 
2 
3 
C7 5. 
IP. 
. 
N 


therefore uſually adjoin'd to Books of 


Tri gonometry. Whereas few Books have 
L Tables of natural Sines, @&c. Howſoever 
JI ſhall here ſhew (for the Satisfaction of 


5" Wthe more Curious) how natural Sines, 

r. may be found by artificial sines, 
land alſo, how the fore-going Example 
09 is to be wrought by natural Sines or 
- Tangents, ec. when they are found. 


a Table of them, but have a Table of 


2 — *** 


= — : _ — . — — 
** — Denne * EE? - * 


Y See the ſecond Note on 5. 12, Chap. I. 


for this Number in my Table of Loga- 


near it, vis, 0.7781 151, the Logarithm of 
2 the Namber 6. Wherefore, the Side re- 


8 The Reaſon, 1 fore- going Ex- 
ample is wrought by artificia] rather than TO. 
bel natura! Numbers, is, becauſe (as has been les 1h. 
Y afore obſerv d) Tables of artificial unde g 
be Sines, &c. are more eaſy to work by, snes, de. 


and ſo are generally made Uſe of, and 


If then you would have the natural 
Sine or Tangent of any Angle, and want 


artificial Ones; then look out the artifi- 
cial Sine or r Tangent in the Table, and a 


C 3 not 


2T 


8. 


N — . _ 
, 4 ” 
: 


"4 


other Part thereof in the Table of Loga-¶ t 
rithms, and that will ſhew you the natu - 


be found, is the Logarithm 875061, which! 


ference being only r. 
gent of B, if thereby you would find th: l 
(as afore) the Terms according to the 


Direction anſwering to Caſe 1, Tab. I 
and muſt work the Golden Rule, (as in Re 


viding the Product by the 1ſt Term. Peer 
The Quotient will be the Number Soug ght 


The Young Sebi, 


not much regarding the Charadteriſtick þ | 
thereof, ſec what Number anſwers to the A 


ral Sine or Tangent defir'd. For In- 
ſtance :; Not regarding the CharaGeeriſtick ÞE 
of the artificial Tangent (above-found) IF" 
of B, vis. 9.875010, I look in the Table “ 
of Logarithms for the other Part, viz, R. 
375010 ; and the neareſt to it, there to K 


anſwers to the Number 750, which, 
therefore may be taken as the natural] 
Tangent ſought of the Angle! E, the Diff 


Having thus 21 the natural Tan. x 


Side CA requir'd ; z then you muſt plac: 


natural Numbers, f. e.) by multiplying nus 
the 2d and 3d Terms together, and di 


or CA, 1x. t 
12 

Ray. () Nat. Tang BA. 8 Pbſe 
1000: "F990" 8 : 6 Pe v 


— b . . £ — 


(0 The Ray 8 confiſts FI an iis, « and ſo many 
Cyphers, as there are FO in che res or arcifcia) 
Slac or F Tapgeats e 


Fa 


2 Trigonome fry. | 2 3 | 
por 750*8=6000, and 1000) 6000 (6. 1 
And thus the Length of the Side CA fe- | 
quir'd, hath been found to be 6 Foot by | 
. both Sort of Operations. _ i f 
Again, of the fore- mention d Trian- 9. 5 
ele ABC, ſuppoſe CA and B to be given, ue, j 
N nd BC to be requird. I find this to be e | 
„ 4ſe 4, of Tab. I, and conſequently, the ſ 
- Kule for finding BC to be this, biz. SB : — 
o R:: CA: BC. Wherefore, wn 1 
7 A artifi. Sine of B 36 Deg. 52Min. 9.778119 1 I 

} # 0 the Ray | | 10.000000 | j 
al * DO CA 6 Foot long 7 . 0.778151 1 
if. o BC the Side requir'd (10 f.) 1.000032. h 
n- . or Io. oo OO 0.778151 210.778 1513 
hend 10.778151—9.778119=1.c0c032, | 
ce 4 hich is (but e, 1. e. is nothing 55 | 
he {Wifferent from 1000000) the Logarithm 55 

If the Number 10, which, therefore is 
in he Meaſure of the Side requir'd BC. And | 
ing us having given the Side BA (g f.) 1 
d. If the Triangle ABC, the Side CA has l 


peen found equal to 6 Feet, and BC to 

ſen Feet; agreeable to what is obſerv'd 

In the Uſe of Theorem 12, of the Young 

Lentleman's Geometry; whence may be 

Þbſerv'd the Truth of trigonometrical, 
s well as geometrical Principles, 


C4 I pro- 


1 The Young Gentleman's 4 
; 10. I proceed now to ſpeak of the fund. 
þ 10 . efour nental I heorems of Trigonometry, ſo call d,. ſa 


rems, on becauſe on them is founded the Solution 5. 
whichplain of plain Triangles, in all the Variety oft ar 
mee. Cafes contain'd in the two fore-goingl b 
metry zs going be 
founded, Tables. And theſe Theorems are four WT. 
| on the firſt of which is founded, Tab. Ii 
5: or the Solution of plain rectangular Ti. IJ: 
| angles; and on the other three is foun-. T 
ded, Tab. II, or the Solution of Plaii ty 
obliquangular Triangles. 4 


THEOREM 3 


TVWhereon is founded the Solution « | 4 
plain relangular Triangle. —_ 


Fg. II. 36 every plain re&angnlar Triangk 7 
ABC, if BC be the Ray, then BA is thi 

Sine of the Angle C, and CA the Sine «i 

the Angle B. If BA be the Ray, tha 

BC is tho Secant, and CA the Tangent o 

the Angle B. But, if CA be the Raj 

then BC is the Secant, and BA the Ta 

gent of the Angle C; as is iHuftrated 

Fig. 11. 

Whences it follows, 


1. K: 8B :: BC A. 
2. R: : : BA. 
Zo N tB: 4 BA: 1 i 

4. R: tC. :: CA: BA. F 
\n 


L Trigonometry. 
„And theſe four Proportions are the 
fame. with thoſe appertaining to Caſe 6, 
5. 1, and 2, of Tab. I, and from theſe 
gare deduced all the other Proportions, 
Fer to the ſeveral other Caſes of 
ö ab. L, as may be ſeen by comparing 
them together. And therefore it evident: 
. ly appears, how on this fundamental 
mn. j heorem I, is founded Tab. I. Proceed 
inf; we to Theorem 2. 


THERE n 
Ihereon is founded the Solution of 


plain obliquangular Triangles, 
when, there being given LE 
al the Angles with one Side, or 
two Angles with the Side oppo- 
f ite to one of the ſaid Angles, 
the Reſt are ſought. 


In every plain Triangle, the Sides are 
proportional to the Sines of the oppoſite Px. 12. 
Angles that is, 8: DC:: SC: A 


D: bc. rer e: D mm, and 
BC b ., h: SC, and — 2 BD. 


==" ; 


B 0 as is illuſtrated, Fig. 12. 
: - HE. 


K !1hcbh eos 


___ I tr 


—_— 
a 4 — 2 = 
* 3 — 


— 
* . — 


— — oo et 
— 
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THEOREM II. 


Ihereon is founded the Solution 
of plam obliquangular Trian-Þ 
gles, when, there being given : 
two Hides with the Angle con- 
tain'd between them, the Reſt Fth 


are Je onght. 8 


——ͤ—ä— —kß—— 9 


| : thath # 
in 9 as Hut the Sum of PR (Leg 


or) Sides given, is to Half the Difference * 


of the Sides given ; ſo is the Tangent of 1 
Half the Sum of the oppoſite Angles i 
ſought, to the Tangent of Half the Dit. 


ference of the oppoſite Angles ſought : 


Big. 13. That is, in Fig. 13, GE: BE:: GH: 


FH. 
Demonſtration. In the Triangle BCD, 


Fig. 13, let the Legs or Sides given be 
BD and BC. Draw CBC ; - and (of 


2 


there will be GR and 88, 


and the ( extern Angle GBC BCD 
BDC, the two intern and anne An- 


——— 


. . * * 9 7 0 n 9 : - * * 


9 By Theorem 4, C hays I, the 13 Gent leman's 
Geometry, 


gle: 


Trigonometrj. 


Bes of the Triangle BCD. Then draw 
2 and after that draw EH, and alſo 


27 


BF parallel to CD ; whence will ariſe 


012 the Angle (*) GBF= -BDC, and () FBC 
BCO D. Then biſe& CG by BH, and 


[HBC. But GBH-HBC= > BC=GBF-- 
FBC=BDC+BCD, i. e. ZI Lopp. And 


$31-+8BC=OBC, ) ObE=- 240 5 


{1 make the Angle HBK=FBA. Now, be- 
Fauſe (as afore has been ſhewn) the An- 


of ge GBH=HBC, therefore GBH—FBH 


E&-HBC—HBK, i. e. GBF=KBC. Where- 
Fore FBC (BCD) KBC (GBF or BDC) 


ci 
l i: = and ſo FH is the Tangent of ? 
f | | 
a ? 4 But now GE : BE:: GH: 1H, 
2 


u. J Lg: NA. 


. 2 


Jr! is, 


K 


—— : — . _— * — 
—— 


eometry. 
leman's Heard 


merry. 


there will ariſe the Angle (0 GBH 


L herefore, ( becauſe GBH=HBC, and 


Sud ſoGH the Tangent of ZLLopp Then 


FBK or X4Lopp. Wherefore F BH 


5 By 7. 2 3, SN I, of the ung Gentleman's 
(D By Col. 2, Theorem 3, Chap. T, of the Young Gen- 
4 By "Theorem 5, Chap. 1. of the Toung Gentlemas's 


THE. 


PM 
— — 
1 I 8 : - 
* rn ner enemy — . — 
* — 
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Ex. 14. 


angle, is to the Sum DG of the other tu 


The Toung Gentleman's he 


2 q (tr 
THEOREM IV. 0 bli 


quer 
On which is founded the & olutin$ 0 
a 

of plain obliquangular Trial, 
gles, when, the three Sides bein 
given, the Angles are og. x 


DB : DG:: DF: DE, that 3 3s in Word: 3 
The greateſt Side DB of any plain Tiff 


Sides, as is the Difference DF of tho 
Sides, to that Segment DE of the great 


Side, which being taken away, the (I 


2 


ment EB of the greateſt Side. 


DG DF DT DB- DE. Where fon | 
by Prop. 15, 6 Euclid, DB: DG:: Di 


obliquangular Triangles, in all the Vari 


the (aid Theorems may ferve for the i 


thetus CA will biſe& the remaining 8. 0 
Demonſtration. By Prop. 36, 3 Eudlii 


Fr om the three laft Theorems is ded N 
ced, Tab. II, or the Solution of pla 


ty of Caſes that can be propos d. Nath 


ſolving of all plain Triangles whatev: 
ReFangnlar as well as Obliquangul 
But foraſmuch as the firſt Theorem do 
ſuffice to ſnew the Solution of plal 
rectangular Triangles, and that after! 
more eaſy Manner in ſome Caſes, * 
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he three laſt Theorems are wont to be 
Aer to the Solution only of plain 
Ibliquangular Triangles. And conſe- 
« quently, Tab. II, is accommodated on- 
to obliquangular Triangles. Of which 
0 Fable the twelve firſt Cafes are founded 


zan the 2d Theorem, the three next 
ein ? Caſes, (viz. 13th, 14th, and 15th,) on 
+ hie 2d Theorem ; and Caſe the 16th or 


Þt on the 4th and laſt Theorem. And 
us much for the Solution of Plain Tri- 
Fele by nnn 


ate : C H A P. II. 


ie Solution of plain * I 
i Protraction. 


1. 
RE are two Things to be ſhewn z Two 
Iſt, How to protrad or deſcribe Things | 


ec ; ny plain Triangle requir'd. 2d!y, How N 
pl: Wo reſolve the laid Triangle, when it is 
ari 


Protracted ; i. e. how to find the Mea- 

Ire of the unknown Angles or Sides in 

He ſaid Triangle, when protracted. 
Veen is either of ſome Side, or E 3 

f ſome Angle. A given Side is protra- % ben, 
ed by TE: 2 right Line BC, Fig. 5 _— 
5, taken off from the ns bas or diago- 5: Side. 


nal) Fig. 15. 


30 1 be Young Gentleman's 
nal) Scale of equal Parts, at ſuch art 
Length, as to contain the ſame Numbef$vh 

of equal Parts according to the Scale, x 4 es 
4 is the Number of Inches or Feet, &c. ihe 
j the Side given, vis. 254. Sy 1 


Secondly, traced, by (taking a Chord of 60 D. 1 ill 
e grees for your Ray, i. e. by) opening I 
any grven yOUr Compaſſes to the Extent of 6c De : 


Angle. grees on your Scale of Chords, and then 


ther Foot the Arch CA; and on the failff 
Arch ſetting off from A to E, the Extenff 
of 48 Degrees taken from your Scale df 
Chords; and after that drawing the right} 


4. Alter this manner is any given Side aut 
A plain Angle to be protracted, and ſo any plac 
ee Triangle to be deſcrib'd, when either of 


deſcriba, Side and two Angles, or two Sides ang 
when 1 one Angle are given. But, if the three 
are given, Parts given be the three Sides ; then th 
and no An. Triangle is to be deſcrib'd, as is ſhewnf 
e. Chap. 2, Problem 2, Caſe 1ſt, or ad, af 

2334s, of the Young Gentleman Geometry. 
> 5. The Triangle BCD, (Fig. 15,) bein 
Hon to protracted, the Meaſure of any Side not 
T4! 3 f given, is found, by applying the Extent 
f a Side not thereof with your Compaſſes to you 
(þ given. (ſimple or diagonal) Scale of equal Parts 
and fo finding how many ſuch equi 
be 8 Par 


Trigonometry. | 
| Parrs are contain'd in the ſaid Side. 
bell Which equal Parts are to be eſteem'd In- 
o® 
il he Meaſure of the given Side 1s denoted 
| @y Inches, or Feet, or Yards, Gc. Thus, 
De | 
ing 


De. 


ill be 198 Feet, and BD 204 Feet. 
In like Manner, the ſaid Triangle be- 
Ig protracted, the Meaſure of any An- 


a 

% 
#4 
- 


off Degrees on your Scale of Chords, and 
Hen fixing one Foot on the Point of the 


We Leg to the other of the ſaid Angle. 
pa The Extent of the Arch apply 'd to your 


e Extent of the Arch FG, ſhews C to 


1 Irtent of the Arch EG, be ws D to be 
Angle of 80 Degrees. 


Wtion of plain Triangles by Protraction, 
founded on Theorem 9, Chap. 1, of the 
ung Gentleman Geometry. Namely, 
ecauſe the protracted Triangle is equi- 
ngular to the real Triangle, (i. e. the 
angular Ground, or the like,) there- 


pes, or Feet, or Yards, accordingly as 


ppoſing BC to be 254 Feet long, c 


e C or D not given, is found, by open- 
Ig your Compaſs. to the Extent of 60 4 Angle 


nele ſought, and making an Arch from 


lt remains to be obſerv d, that the So- 


dre, the Sides of that have the fame 
perten one to the other, as have the 
Sides 


31 


0 6. | 
How to 
find the 
Meaſure of 


not given, 


ale of Chords, will ſhew the Degrees 
the reſpective Angle. Thus, Fig. 15, 


an Angle of 52 Degrees; and the 


7 
The Soly- 


tion of 
plain Tri- 
angles by 


Protracti- 
what 


founded, 


* 
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sides of this ; albeit thoſe are in a marf Y 
ner infinitely leſs than theſe. d 
8. And thus having ſhewn, how to 1. + a 

The I. folve any plain Triangle, either by Calf CL 
3 culation or Protraction; I proceed noi 1. 
try aß. to illuſtrate the great Uſefulneſs of pla 56 


i, Trigonometry, in taking Heights and Dl ' 


taking = \ 

| Heights | faneer, as alſo 1 in Surveying 5 Fort. 

and Di- cation. 0 

ſtances, Tri 
Cc. ST 2 

C HAP. IV. 18 

18 

of 7 aking the Altitude or Heigl 1 4 

= 

of an Object, viz. Tower, In . 

Kc. e 

1 I is to be remember d, that (accordi 4 f 

De Height # to Definition 42, Chap. I, of the Tou 


of an Ob. Gentleman Geometry.) the Altitude of f 
Ki, what. Height of an Object, viz. Tower, Trl 
and the (*) like, is meaſur'd by a Pe 
pendicular from its Top to its BottonM. 
Thus, the Height of the Tower, il 

16, and of the Tree, Fig. 17, is * 


(Y For as to the Height of rhe 860. or any otit ( 

_ Celeſtial Light, char is computed by irs Diſtance abo?Wſh,. 

the Horizon on a vertical Circle : Ot which in 4p het 
nomy. 
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4 by the Perpendicular CA , and ſo 
I all other ſuch Caſes through this Trea- 


re. 

ee. LEP, 1 n , . , | "0 
For the Line CA of Altitude, and the 3. 
lai ine BA of Diſtance, (viz. between the Ti Sym: 


Pbſerver B, and the Foot of the Obje& l 
.) and the Line BC of Viſion do always tzkirg 


Jonſtitute the three Sides of a rectangular 7 
Triangle ABC. Wherein the Height of 
We Object is the Cathetus or Perpendi- 


Jular, and therefore, (according to the 


eceiv'd Method of denoting the ſeveral | 
Warts of a rectangular Triangle in Trigo- i 
ion etry,) is aptly denoted by CA. In | 
„ e manner, the Diſtance of the Ob- | 
'"SW&rver. from the Object, making always — 


he Baſis, is aptly denoted by BA; and 
e Line of Viſion, making always the | 
Wypotenuſe, is aptly denoted by BC. 1 J 
Ind ſo as to the ſeveral Angles, A de- l | 
Notes the right Angle between the Line 
f Altitude and the Baſis, B the: Angle 


9 Petween the Baſis and Hy potenuſe, which 4 
t Way be calld, the Angle of Altitude, be- | | 
k Wauſe the Altitude of the Object is al- 5 | 


vays either (F) its Sine or Tangent; and 
0 C will denote the remaining Angle 


8 — * an. 


— 


() Namely, if BA be taken for the Ray, then CA is | 
e Tangent of B; but if BC be taken for the Ray, 

hen CA is the Sine of B. eee 

D between 


34 


om to 


tale the 


Angle of 
Altitude. 


right, ſo as the String may have Liberty 
to flip to either Edge, and move the 
Quadrant ſo held, till through the Sight 


The Tonng Gentleman s 
between the Lines of Viſion and Alt., 
tude. PUTS Oe e | 
The beſt Inſtrument for taking the 
Angle of Altitude is the Quadrant, thence ' 
commonly diſtinguiſh'd by the Name offi. : 
the Quadrant of Altitude ; by which it i 
done thus. Hold your Quadrant up- 


you ſee the Top of the Object, whoſe e. 
Height you would take. Then the De. 


grees, intercepted between the Beginning 


your Eye. Wherefore, if you ſtand up- 
titude, to the Altitude found by the fail 


of the Quadrant and the String, are the 


Degrees of the Angle of Altitude; name 


of the Altitude of the Object aboye 4 


J 5 


right, when you take the Angle of Al. . 


Angle of Altitude, there muſt be away 


An acceſſi- 
ble and in- 
acceſſible 
Height, 
what, 


Thing hinders from coming to A the 
Foot of the Object, then it is cad an 
inacceſſible Height 


Place B of Obſervation, to the Foot AM 


added the Height of your Eye above the 


If one may come to meaſure from the 


of the Object, (i. e. to the very Bottom 
of the Perpendicular CA,) then it is 


call'd an acce{ſ;ble Height. But, if any | 


ny, WG 
ee | 


# 
IS! j 


7. „ pu al ; acceſſible Height t. 


lite EY Like BA of Diftanes, 3 9 
Land find the Meifiire of the Angle B ff , | 
; Iby your Quadrant. Theſe two being clear. | 
ſions, CA 18. found by Tab. 1. Coe n. 


N CA. For Inſtance: = 

a BA= 0 47 Far and 15 8350 De- 
2991: Ws: 14 13 "STIL TY 4 

DO 08 ed IWC 1 1 7 | 

Ge „ this) 1 Sn | 

| T dow Logarithm'af ” 35 Feet — 
rel oY artificial Tangent v 35 Dear. 8 2282527 % | 


1 4 o (the. Logarichra's * 


- TIES 2 | | i 
id Ty of the Side ſought * e Subſt. 5 | 
co Ws 243 Feer very, X. 5 I 
yy ; a fear. DUES s * n * 585 5Y6Refide, * 
rr onen ei 6 vo Bos n 
0 } f ik . 700 wolf find the Height ſought ry oj 
2A by ProttyHion; 'work els! Draw e 1 


heli Perding to Chap. „ F. 20 the! Line — — 1 L 
Al Pf Diſtance BA =347, (equal Parts of) 8. 16, 1 
meet. Fheu, (dy Cg. 3, H. 30 make 
I he Angle B86, and the Avg A" 
nyo Degrees, er 4 right Angle. R 
he raw the sides C and CA, tit they _ | 
an Week in C. C to your diagonal 
3% „and it IT ge 10 245 en 1 8 . Þ 


| Parts thereof or BRars ©5170" 
0: DY To 
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7. To the Method of taking Heights by 
Some 0- Protraction, may be referr'd the Metho] 
thodsof Of taking Heights by a Staff, or a Bon 
raking ac- of Water, or the like. Foraſmuch as by if 


, Help of the Staff or Bowl of Water if 


5 9 225 


ca:: BA: CA. 


8. 


Acceſſble an Objec by a Staff, is two-fold, eitha| 
E „ by the Staff and its Shade, when the 
ben ye Sun ſhines ; or elſe by the Staff alone 


Staff two 


Ways, at any Time, or whether the Sun ſhiuo 


or Not. 

9. 0 find the Altitude. * an Obj ed by 
To take an a Staff and its Shade, work thus. At B, 
_— the End ot the Shadow caſt by the Top 
_ «Sraffand of the Object, ſet up your Staff ca pet 
Jes pendicularly, (as Fig. 1 7, and mark 
Fig. 17. the End b of the Tt in made by. you! 
WI ©. 7 bet ea 5.5 BA : CA, Buhl 


2 . 7 


(c.) there is as it were protracted a 
Triangle, equiangular to the Triangle 
made by the three Lines of Viſon, «ff 
Diſtance, and of the Altitude ſou ght. i: 
Namely, in Fig. 17, or 18, the Th : 
angle bac, is e to the Triangle 
BAC, (as ſhall be ſhewn by and by,) and 
therefore, the Meaſtire of the Sides „ 
and ca being known, as alſo of BAM 
thereby is found (according to the Rul ; 
of Proportion) CA the Altitude ſought M 
For, (according to Theorem 9, Chap. , 
of the Young Gentleman 4 Grometry;) 4 


Now. the Way to fond the Altitude 0 4 


Trigonometry. 


Is the Length of the Staff's Shadow, is 
o the Height of the Staff; ſo is the 


-ngth of the ObjeQ's Shadow, to the 


Height of the Object. For Inſtance : 
Suppoſe your Staff ca to be three Foot 
Jong, or juſt a Yard, and its Shadow ba 
o be nine Foot long, and the Shadow 
B\ of the Object to be 60 Foot long; 
hen the Height of the Object will be 
Ewenty Foot. For 9: 3: : 60: 20. This 
Method depends (as is afore ſaid) on 

Veorem 9, Chap. 1, of my Geometry, or) 
Wn the Triangles bec, and BAC being 
Wutually equiangular. And that they 
We ſo, is thus ſhewn, zz. the Staff ce 
Weing erected perpendicularly, therefore, 
Wc Angle 4 is a right Angle, and fo e- 
Wal to A. Alſo, becauſe the () Ray 


f the Sun, (or, which comes to the 


me, the Extremity of the ſhaded Air) 
&, is always parallel to the other Ray 
FC, therefore, (by Theorem 3, Chap. 1, 


my Geometry,) the Angle. b=B, and 
dnſequently, the Angle c=C ; and ſo 


(1) Alchough the Rays of the Sun, proceeding from 


e Sun as their Center, are in Strictnefs, not parallel, yet 


Keaſon of their immenſe Length or Diſtance from 
e Sun, wherein they concur, their Obliquity, is nor diſ- 


rnible in ſuch Caſes, but they may be Fſteem'd as par- 


le] ; eſpecially as to ſuch ſmall Segments or Portions of 
em as are herein concern g. 


D3 the 
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10. 


To take an may nevertheleſs find the Height of the 


acceſſible 


Height by 
4 Staff a- 


lone. 


Fig. 18. 
with the top c of your Staff, as is repre 


Then ( ba: c:: BA (or bA): CA 


be (or Be) from the Place 2 of your Staff 
is to the Height ca of the Staff; ſo is th 
Diſtance of the former Place (5 or) 
from the Foot A of the Object, to thi 
Height CA of the Object. 


11. 
To tabe an 
acceſſible 
Height by 


4 Diſh or 
Bowl of 


Water. 


Fig. 19. 


1, of my Geometry,) the Angle c==C, as well as a=d; 


The Young Gentleman's 
the Triangle abc, equiangular to the Tri. 
JJ 09907 1030614 


i 
| | VO 
If the Sun do's not ſhine, then you! 


Ehe 
kip 


) 


Object by your Staff alone, thus. Hz. 
ving ſet up (as afore) your Staff ca per. 
pendicularly, go backward till you can 
ſee the top C of your Object, in a Lin 


ſented, Fig. 19, by the Line C or BC 


that is, as the Diſtance ba of the Place WF 
where you ſaw the Top C of the Objea.W 
and the Top c of your Staff in one Lin 


If you would for Curioſity Sake knon 
how ta find the Height of an Obje& bl 
à Bowl or Diſh of Water, it is done thu 
Go backward from the Bowl, till ſtand 
ing upright, you can fee the Top C 
the Object in the Water. Then ba : ca: 
BA: CA, i. e. as is the Diſtance ba 0 


” * , * f 
y * $445 49.95. * —— — #5 ö 7? : * . * "8" +> = — 
5 A bc ip J ö 6 5 1 PT. 1 des % * 1 
> 7 . / dy * 
y „ 4 * : - 2 4 EA v ” * 0 F LY - 4 4 


(©) For here alſo bca and BCA are equiangular I (+) 
angles. For CA and ca being both Perpendiculars, iliſtan 


therefore Parallel, And conſequently, (by Theor. 4, Cl. 


and the Angle Bor ò is common to both Triangles. 


Trigonometry. 


Four own Height c as far as to your 


She Object. For, according to that prin- 
ipal Theorem of Catoptricks, the Angle 


Angle abc (=1 Right Pe 1 Right 
PBC) =ABC. And the Angle Aa, 


J Id ſo the Triangles ABC and abc equi- 
. Mncular. Ig 5 
1 L. ſth, There is one Way more to take 
AD acceſſible Height, which I ſhall here 
Mention by Reaſon of its Eaſineſs and 
i rpediteneſs, when it may be us d. It 
chus. Go towards or from your ob- 
F< CA, if you have Room, till the 
b Wring of your Quadrant falls juſt on the 
nu th Degree. Then the Height CA of 
four Object, will be equal to BA the 
» of jiſtance between your Place B, and the 


oot A of the Object. For the Angles 


( 


_ : ton. th. 2 * * 


(f) E you would be exact, your Diſtance, and the 
tance of the Object muſt be both taken from the 
ry Point of the Water, whereon you fee the Top of 
e nin | ö 


ABC 


6 7 9 


Jour Station 4 from (+) the Bowl 6, to 
yes 3 ſo is the Diſtance BA of the Foot 
Jof the Object, to the Height CA of 


Sf Reflexion Pöe, is equal to the Angle 
It Incidence PBC. And therefore, the 


eauſe both Right; and therefore, the 


0 % "$5 4. ied as 4 " n . R ; * N »* 5 2 Wy * 2 wo 


Wmaining Angles. C and c are equal; 


20, 
To tabe an 
acceſſible 
Height by 


Quadrant 


only. 


Fig. 20. 


and C will be equal, (viz. each 45 
egrees,) and therefore, the Triangle 


40 


13. 
By Calcu- 
lation. 


Fig. 21. 


tleman's Geometry. 


fion BC and bC, make an obliquanguly | 
Triangle BC. All whoſe Angles al 


that is in Reſpect of the Notation of th 
ö 563 is alſo the Hypotenufe of the rectau 
gular Triangle ABC; and the Meaſut 


Angle CBA, (vis. CBA=180—CB)) 
- uy may be found CA tlie Height 0 


The Young Gentle mans 


ABC will be an Iſoſceles, i. e. BA= en | 
by Theorem 5, Corol. 2, of the Toung Gen | 


PROBLEM IL 
To find an inacceſſible Height 


Take two Stations B and b lying in. 
direct Line with the Foot A of the Obi. 
ject, The Diſtance BG between the 
two Stations, with the two Lines of Vi 


bans. by taking the two Angles of i 


titude CBA and CbA, in their reſpeQinii 
| Triangles BCA and bCA. For 180-4 


gle CBA=CBb ; and 180—CBb-+i:jþ 
BCb. The three Angles of the Triang. 


CB being thus known, and the Diſtaralf C 


Bb between the two Stations being me 
ſur'd, the Side BC is found by Caſe 11 
Tab. II, (vis, $B:CD ::$sD ;BC. Fo 
ſeveral Sides of the Triangle BCö, E 

21.) $BCb : Bb :; CB: BC. But no 
of BC being known, as alſo of ib 


th 


| Trigonometry. KO 41 


che Object, by Caſe 6, Tab. 1. vir. R: þ i 

B:: BC: CA. ; 
11 For Inſtance : 2 I would know the j 
Height of the Church-Steeple, Fig. 21, LY If 
between A the Bottom of which, and h Y 
he Place where I am, runs a River, ſo 9 
That it is an inacceſſible Height. Where- — 
| ore, by my Quadrant, I take the Angle 
LA of Altitude at my Station , which q 
| find to be 27 Degrees. Then meaſu- 6 
Wing in a ſtraight Line from b to B my | 


* 


** 


: W-cond Station, (which I find to be 92.7 
WF oot,) I take the Angle CBA of Altitude 


eain at my ſecond Station B, and find | 
Ml there to. be 52- Degrees. Hence it | 


Wollows, that the Angle CB = 127 2 De- i 
Frees, (for CBb 180— CBA and al- 
90. that the Angle BChb—=25 Degrees, 
| for BCb—=180— : CB CB: = 180 
þ 53) Having thus in the Triangle 
F # FA. three Angles, and one Side Bb 
ven, thereby is found the Side BC, * | 
| # 11, Tab. II, Viz. 


42 The Young Cent lan 9 
As the Sine of BCb 25 D. 30 M. 9633984 


To the Log. of Bb 92.7 Foot I. 960080 ; | 
80 oth Sine of CB 27 D. 30 M. 9.664466 
\ — k—_ 
2 11:631486 
To the Log. of BC ſomewhat abovel 9.633984 

$944k: VIZ, loot. very nearly ( ——— e 

1.927502 Wi 
* Hrviug thus found the Meaſure of BC, 

and having afore found the Angle CBA, 


. thereby is found CA the Height ſough ; 
by Caſe 6. Tab. LO: j 


1 As the Ray | 10.000000 
| -=. RY Lis, of 0 TOO 2.00000 il 
a So the Sine of CBA 52 D. 30 M. 9. 89940 
7 11, $9946) : 

To the Log of CA= oe ſome-( 10.00000 
what more, vis. 90. 3 very nearly —— : 


1. 39944 


14 If you would work by Protration, you 
To ae muſt proceed thus. Having (as afore) 
2 "af at the two Stations B and ö, found the 
Procratti- Angles of Altitude, wiz. CbB and CBA, 
Fig. 2 „ and meaſur'd the Length of Bb, then 
. ?7* draw a right Line Bb of as many Parts on 

the Scale, as the Meaſure of Bb is found 
to be of Feet (or Yards, &*c.) At the 
two Points B and b make two An 


gles CBA and CbA equal to the Angie 
FE wel o 


SALAS ,.+4 — 


- —— ren 


r 


— — — — 


| 
\ 
\ 
1 
7. 
10 
- 


— 


— r 8 Pc — —— — 
1 + 


 Trigonometry. 


pf Aiddde taken by you at B and 53. 
From C the Point, where CB and Cb in- 

erſect or croſs one the other being 
6 Wrawn, let fall the Perpendicular CA to 
| N Line of Diſtance Bb extended, if need 
pe. till it meets with CA. The Perpen- 
| licalar CA apply'd to the Scale of equal 
Parts will ſhew the Number of Parts, i. e. 
pt Feet or Yards, G. 


Found by the Help of a Staff, and its 


Wow Fzg. 23; and at the very ſame time 
Hark ts End B of the Shade of the inac- 
We (ible Object CA Fig. 22. Then three 


wo mark'd Ends b and d of the Shade of 
the Staff, and alſo between the two 


I 
An inacceſſible * 3 t may alſo be 75 . an 


inacreſſible 


F Height by 
Whade, thus. Set up the Staff ca perpen- a Staff and 


5 icularly, and mark the End b of its Sha- 4 Sha. 


W. 
Fig. 225 
* 23. 


0 r four Hours after mack again the End ? 
f the Staff's Shadow, and alſo the End D 
Rl the Shadow of the inacceſſible Object. 


Then meaſure the Diſtance between the 


re) Mark d Euds B and D of the Shade of the 
the nacceſſible Object. As bd to ca, fo BD 
* DCA.-S. e. 77 the Diſtance between the 


wo different Ends of the Staff*s Shadow, 
o the Height of the Staff; ſo will the 


dt the Object. For (by T heor. g. Chap. 1 


if my Geom. ) da: ca:: DA: CA. Where. 
fore 


Frans between the two different Ends 
df the Object's Shadow, be to the Height 


—ä— Cow-. - < Le 


—— — - 
FAA 


on the 


Fig. 24. | 
of an equal Length with the Height 0 
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I6. 


To take an 
inacce ſſible 


Height, 


when there 
7s not] 


Room to 


take two 
Stations 


Ground. 


 CDBequal to the Angle taken on the Toi 
of the Houſe, and at B make an Any. F 
CBA equal to the Angle of Altitude tz 


95 


the Scale of equal Parts, will ſhew the 


fore da— () be: ca:: DA— () BA 
CA. A e. Me:; D: Ca. 


then an inacceſſible Height may be found 


you are, and there take the Angle CD; 
Draw an indeterminate Line BA, and 


dicular CA, let fall from C upon the in N 


(I) For as the Lines da and DA are proportional by 


"The Young Gentleman's 


If ir ſhould happen, that you have not 
Room to take two Stations, as Fig. 24 


thus. Firſt take the Arch CBA of Alti. 
tude on the Ground B ; and then go yy 
to the Top of the Houſe (or Tree) wher 


d 
el 
| F: 
the Houſe DB, (which is fuppos'd to h. 


known, ) and thereon at D make an Ange F 


thereon at B erect the Perpendicular BD, | 


ken on the Ground. Then extend KM 
and DC 'till they meet in C. A Perperi 


detemminate Line BA, being apply'd t ; 


Height of the Obje& CA. 


1 
* 


the fore - mention d Theorem, ſo will their Parts 54 ani 
BA; becauſe, the Shade of the Staff will be proportion 
ably lengthened or ſhortened, as is the Shade of tit 
OvjeRt, 3 ee 


P R 0. 


ITrigonometry. 


PROBLEM III 


2 5 the Height of an Ob- 

nd ect, which wand on the Top of 
BY 

another Object. 


a | 0 know the Height of the Spire Eg. 25, 
above the Tower Ag. Find the whole & 26. 
Dicht CA (by Prob. r. if A be acceſſible, 


5 24; if ae as Fig. 25, then 
| Boob. FE Then find. the Height Ad 

r ca.) of the Tower alone (as afore by 
f *h I. or a.) Then CA—Ad (or ca 2 
* . che Haight of the Wie. | 


PROBLEM W. 


Tab nat 


RP fend the Height of an Eu. or 
Mountain. | 2 5 


— 


obl. 2. But becauſe the Tops of Hills 
Mountains, if of any conſiderable 
eight, do appear higher than really 
ey are, by reaſon of the RefraCtion of 
: Ray.of Viſion ; therefore there is an- 
er more exact Method to find the 
1ght of Hills and Mountains, by the 
p of an Inſtrument called the Brazen . 
from 


nal by 
and 
tio. 


f th 


N 0 


Irnis“ may > done in ſome Manner by Fre 27. 
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into Inches) thereby may be obſery; 


What Number of Feet and Inches th 
Hill rifes or the Aſcent increaſes at all th 
the Bottom to the Top of the Hill « 


ting together the ſeveral Feet and Incl 


to the Top of the Hill, and ſd the Heigt 


— +4 re Ree 


The Tonng Gentleman's 
from its reſembling the Letter of tha 
Name, as may be ſeen Fig. 27. For thilf 
Inſtrument being plac'd between tw 
Staves (ot Spikes, divided into a cettaj 
Number of Feet, and thoſe ſubdividy 


(at leaſt by the Help of ſlipping Markfi f 
to be mov'd upwards or downward 
feveral Poſitions of the ſaid Staves, fro 
Mountain. And conſequently; by aff 

which at the feveral Poſitions of tiff 


two Staves, have been obfervd to 
contain'd, between the horizontal or e 


vel Lines, thence. will ariſe the Sum ds 


all the Feet and Inches from the Botta 


ſonght. Thus the Height CA of th 
Hill or Mountain Fig. 27. is equal | 
the Sum of 4b-+c4-+ef-+-gh. And tin 


Method is called Cultellation. | 
F ; . 4 p P mo 
b 
# . p el 
CHA 
1 0 0 
. 1 16 
; | Teh: 1 | 


1 Trigonowretry. 47 


\ | 1 
| : 2 1 
3... .A. 7 .. — . i FX — 9 1 
Y * : - b 4 L. þ 4 * * — H 
A . * 5 * . 


% 


Leg the Diſtance lumen; e 
be 7» 


| taking Diſtances bes w welt as Heivhts) r, 
there are in general two different Ca- * diffe. 
For either we may come to (0 Otte, nal Cafes 
Neither of the Two: Objects, whoſe in taking 
Wtance one from the/gther-we would OS, 
"i. 2 
0 þ he Angle which is oppoſite to the 2. 
We of Diſtance on the two Ob- The Angle 
may be calld, the: Arg/e, of Di- fands, 
pee, and 15 here denoted by the Letter bat. 
Foraſmnch as the Triangles ariſing in 


eich 

ing Diſtances. ate generally u- 

al tl "Triangles. 3 

I rhe moſt commodious Inſtrument for 3. 


ing Angles of Diſtance: is the Theodo- How e 
or Cinenmferentor, i. e. a Braſs Circle © ane 3 


ided a 40 5 reh and ages with Di ances 


% 
—_— 


* 


1 of a „ 
* £ * 0 40 


. p i * s x 
* „ : q nl 424 4 " 


) As 8 the third PSY 8 both. ihe 0b 1 
, whoſe Diſtance is requir'd, may be come at, that 
not ſtand in need of Trigonometry to find" the Di- 
e, becauſe it may be meaſur d (without arty more 
) by a Chain or other long Meaſure. 


four 
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See Fig. 


40, of 


Geometry. 


Angle of Diſtance ; . whoſe Meaſure yi 
be the Degrees intercepted between 0 


the Angles ACE and DCB are ver 
cal Angles , and conſequently equ 
Whence BCO as well as ACE may be 


By Calcu- 
lation. 


Fg. 28. 


four Sights. For the Sights being f 
them (lying i in a (trait Line AB) fee on 


The Young Gentleman's 


wel 
fQu 


mov'd, as that you can through two; 


4 7 rot x 
»— 1 
* 1 


A, of the Objects, and through the oth 
two (on the 25 DE) ſee the other, E, 
the Objects, the Angle ACE will be il 


and CE; and are always equal to f 
Degrees "between CD and CB, | becai 


CE Sta = ent EB the. 


ſteem'd the Angle of Diſtance, 


PROBLEM: I. 


Ti 705 the Diſtante beiter 
Ob jects, when One 4 # the 
{ole 15 acceſſible. | eat fc 


N 
1 would kno the Diſtance: df. ( 
jet B (Fig. 28.) from the Object 
one, B, of Thich Objects is acceſſible, il 
the othtr, C, is not. On one Side of! 
chooſe a Station D, at a a) conſidera 
11 rom B. The Line . of |) 


22 — 1 1 


EEE. To Do 
| * 


—— 


. 


* 


— — ” * * VIE 


C +). Note, That the i. EUR Diſtance BD i 
tween the acceſſible Object B, and the Station Þ, 

much more exact will the Operation be., q 
5 q ( 
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ance "Wai the two _—_ B and c, | 
Id the Lines BD and CD of Diſtance be- ; 
een each Object and. my Station, make \ 
obliquangular Triangle BCD. Now the | 
gles CBD and BDC being found by the 
heodolite, and conſequently the Angle | 
CB being known, (viz. DCB=180— 1 
BD BDC) and the Side BD being = 
aſur'd, hereby may be found BC the 0 
ſtance requir d between the two Ob- 
s B and C, by Tab. II, C ſe 9, vix. 
D:: 2D: BC. 
F or inſtance: Suppoſe BD, the Diſtance 5. 
al my Station D from the acceſſible Ob- An Exam? 
B, to be one hundred and four Yards; “ 
0 1 the Angle BDC=86 Degr. and the 
ele DBC=63 Degr. and conſequently 
Angle BCD 31 Degr. It follows, 
Wording to the foremention'd Caſe 9. 


* RE a 
_ — -—- — _ — — 
= — — EE ES. 


2 . that 
: We N 
Ie Sine of C 31 DS 55711839 
1 the Logarithm of BD 104 Yards 2.017033 
a the ine of D 86 Deg. 9999404 
le, r Ss 12.016437 
of ; che 11000 BC 202 very nearly. 9.711839 
era | | „ pn 
of | J 2.304598 


f you would take the Diſtance by Pro- 6. 


Hon, you muſt work thus. Draw | 1 


FONtRLOINg lo equal Parts upon your Fig 28, 
Sas 


jo 


by the Theodolite; and hkewife at the 


draw the Lines BC and DC, till they mee 


By a Chain 
or Pole 
only. 


Fig. 29. 
cCeeſüble Object B and your Station I 


as that it may be (as near as you all 


Bb and Dd of which being produc'd, i 


agonal Scale, will ſhew the Diſtance d 
the two Objects B and C, viz. about 207 
Tards. 


may be taken only by a Chain or Pd 


the inacceſſible Object C. Then int 
Lines of Viſion DC and BC mark out u 


- — f—äGl — — 
1 1 Ae ee ere, — 
— — — 
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diagonal Scale, equal to the Number of 
Yards found upon meaſuring BD. And 


then at one End B deſcribe the Angle 
equal to its Meaſure of 63 Degrees fon 


other End D deſcribe the Angle D={% 
Deg. as found by the Theodolite. Ther 


in C, the Line BC apply d to your d. 


If you have no Theodolite, or ſug 
like Inſtrument by you, the Diſtance l. 


(N the like) thus. Meaſure with ti 
Chain the Diſtance BD between the x 


which your Station chooſe fo in this Cul , 


gueſs) at an equal Diſtance with B fr 


two Points d and b, and meaſure with 
Chain the ſeveral Lines DB, Bb, bd, 4 
and dB. Then protra& a Traperil 
BDadb of the ſame Sides; the two Sid 


meet in C, which will denote the Fi 
of your inacceſſible Object. A And col 
quently the Line BC, being apply'd 


the Scale of equal Parts, will thereon ( 
| 


of 
de 
Ve 


Tr gonometry. 


ane Diſtance ſought. For by meaſuring 
ndnd protracting the Sides of the Trapezi- 
bm BD4b, you do in effect find and pro- 
a& the Angles B and D of the obliquan- 
alar Triangle BCD, as well as the Side 


5 of the ſaid Triangle. And therefore 
hence protracted Triangle BCD is equian- 

near to the Triangle made by the Lines 
6H vidon at B and P, and the Line BD; 


I conſequently the Sides of the protra- 

ed Triangle are proportional to the Sides 

the real Triangle, repreſented by the 

otracted one. 

ey this laſt Method may the Breadth 9. 
a River be taken. For if you ſuppoſe Totake the 
) to be one Bank of the River, and C r Bi 
denote a Point of the Bank on the o- Ez. 29. 

r Side of the River; then the Diſtance 
Cliche Banks or Rrendch of the River will 
Wequal to BC. Where it is to be noted, 


t in this Method the Trapezium BD 


in y be taken or meaſur'd out, on either 

ut Age of BD, viz. either towards the inac- 

ith ible Obje&X C, or on the other Side of 

d. as you have Room or moſt Conve- 

Pe | ncy. | | 

o Sehne ſame may be performed alſo after Totcherhe 
d, Manner. Set up a Staff perpendicu- a River, 
e Pl y on the Bank where you are, and n 
| coleon place a ſquare Rule with its An- farce, 5) 
ly downwards on the Head of the Staff. 3 
on ve the ſquare Rule, till the Line BA 232 


2 of Fig. zo. 


6 


Tower, &c. Angle B of Altitude, thereby may | 


"25s 


O_o > re rn ͤͤwmuuᷓ—é—U— — > 


——A ns 3 0 
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of Viſion from B a Point in the oppoſisf 

Bank of the River, falls in directly with 
the upper Edge of one Side of the ſquar 
Rule; and then from the Point C (When 
the upper Edges of the two Sides of I 
ſquare Rule meet) draw, along the uppeſ 
Edge of the other Side, a String, or Roy 
or Chain, till it comes in a ſtraight Lin 
to the Ground at b. As () A: Ca; 
CA : BA, i. e. As the Diſtance bA U 
tween the Point 6, where the String cam 
to the Ground, and the Foot A of yon 
Staff, is to CA the Height of your Staf, 
fo is the Height CA of your Staff to tl 
| Diſtance BA of A (the Foot of your daß 
or) the Bank where your Staff is, fron 
the other Bank. And after the ſame lf 
ner may any other Diſtance be taka 
where only one Object is inacceſſible. 
10. lf the inacceſſible Object be an Obi 
wg of of Height, viz. a Tower, or Tree, orig 
fance of like, then having found (by the Prove 
228 for taking an inacceſſible Height) ti 
4 F 4 > Height CA of the ſaid Object, andi 


E 


Fg. ay found the Diſtance ſought BA by Tal. 
or 22, & Caſe 23 biz. R: C:: CA: BA. Forl 
Angle B being knowh, thereby is the 
Be C known; v. 9 x 


=” OY 


0 Namely, by corol. x, T. beorem Na the Tub 
tle man's Geometry. 


pal 
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are PROBLEM IL. I 


el 7 6 take the Diſtance between two 


_ Objects, when both are inac- 8 
Opt, | | 1 I 
e <ctlible. i 
Att 


Take your firſt Station D as you pleaſe; ,, 

pd on the Side of the former chooſe a 3) catcu. 

ond Station d, ſo as Dd may be paral- lation. 

to BC as nearly as you can, Then with! 8 9 
Pur Theodolite at D one of your Stati- | 
Ws, take the Angles BDC and CD4a, | 
Wich together make the Angle BDA. | 
Wen at your other Station d take the 
ales BaC and CdF, (the Mark F being 

W up in a right Line with your two Sta- 
Ins D and 4) which together make the 
ale Barf. Now in the Triangle BD4 

& Angles BDd DB BdF. Where- 

e the Meaſure of the Angle BdF being 
und by the Theodolite, DBA—BdF 
BDd. And therefore the ſtationary Di- 
nce Dd being meaſur'd, sDBd : Dd :: 
Dd : Bd by Caſe 12, Tab. II; viz. SB: 

D:: SC: BD. In like manner in the 
langle C4D, the Angles CDd DCA 
Caf. Wherefore the Meaſure of Cab 
Ing found by the Theodolite, the An- 
18 DCd S CaF—CDd. And therefore 
P 20 C2fe 12, Tab. II, DCd: Dd: sCDd: 


* - — — A) — —U—œ—) —_— 
* uu 4 —E[— — 
4 — =. A 6. 3 — 
* A 

* 


— 


— — . 7 — — _ 
: ; C 8 —— — _ 
2 + Wm * 2 n —_— — * > — * —— wats — — 
- ö a. 1 «4 4 a 
— 8 2 * * 1 "mx Js 4 2 
— . 
— — > 4 5 5 
2 — — — 
— p — nonce 
_— . 3 # © — 
3 — wt d : — — , — * — 
—— yſ — 
. x wy * OP — — —— — —„— — 0 
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. 
By Pro- 
traction. 


Fzg. 31. 


BadD. Then having meaſur'd your ſtat 


 B4dD. Draw out the ſeveral Sides oft n 


Diſtance ſought. 
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C4. Wherefore the Angle C4B of th 
Triangle BCd being found afore, and th, 
Angle CB4=CDa found alſo afore, j 
follows by Caſe 12, Tab. II, that sCBy; 
Cd : : SCdB : BC the Diſtance ſought. 
To take the like Diſtance by Protratil 
on, you muſt work thus. Take (as afor: 


at your two Stations, D and d, the fey 
ral Angles BDC and Cdd, and Cd aj 


onary Diſtance Dd, and protracted it, 
one End D thereof protract its reſ pecln 
Angles BDC and CDd; and on the oth iT 
Endg d its reſpective Angles CaB a 


Angles meet reſpectively, two BD ai 
Bd in B, the other two, Cd and CD, 
B. The Diſtance BC apply'd to ja 
Scale of equal Parts, will give you ul 


| 
| 


PROBLEM III. 


To take the Draught of 4 cn 
Port, or the like. 


This is done after the ſame Manner 
is taken the Diſtance between two (i 
jects, when both are inacceſſible; iti 
ing no other than a Repetition of the f 
Operation, according to the Variet) 


Trigonometry. 


e temarkable Objects which you would 
elineate or deſcribe in the Draught. For 
ſtance: Let A, B, C, D, E and F de- 

"te ſo many remarkable Buildings (viz. 
t. hurches, or Pillars, or other publick E- 
adigigces) in a City ; or elſe let them de- 
fonte ſo many Ships lying in a Port or 
(erWMarbour. I take two Stations M and N 
, ſo conſiderable a Diſtance, as that the 
ſine MN of the ſaid Diſtance may be 
it, M ng enough to ſerve conveniently for the 
edi as of all the Triangles to be taken, 
otihen at M placing the fixt Index of my 
; aiMheodolite in a right Line with MN, I 
of Hrn the moveable Index, as Occafion re- 


the 
| the 
e. If 


Dd: 


) uliWires ; and ſo take in order the ſeveral 
D, ales MNA, MNB, MNC, Gc. and fo 
1h the laſt MNF. Then removing to my 
21 li 0 her Station N, and placing (as afore) 


We fixt Index of my Inſtrument in a Line 
th MN, I take the ſeveral Angles. 
WMA, NMB, NMC, 75 
Itlaving done this, I (F) protract the 
ne MN of Diſtance between my two 
ations M and N, taking from my Scale 
Fequal Parts the Li ne un anſwerable to 


„9 


nel 


5 WT) Havin ning the Baſis MN, and the two 1 at the 
is in each Triangle, the other Sides in each Triangle 
y be found by Calculation; 3 but this Method being 


ious, therefore e 1 is generally e Uſe of 


this Caſe, 
Fs MN 


* i | 
iet) 
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MN. And then at the End of the Linu 

# mn, | protract the Angles 2#9a=MNaWrc 
1 1b —=MNB, mnc=MNC, Gc. Lika 
. = wiſe at the other End # of the Line n 
W 1 protract the Angles »-2z4=NMA, »n 
$ NMB, me NMC, Ge. The Leg 
of the ſeveral Angles being produced, vi 
) ſhew in the ſeveral Points of Interſect 
ql pi on 4, b, c, &c. the reſpective Places « 
3 the ſeveral Objects A, B, C (Gc); al 
; conſequently their reſpective Diſtance 


| both one from the other, and alſo f 
ll 1 each of my Stations M and N; 2077 Me 
| Extents ab, or ac, &c, or be, or . 
I | &c. being apply 'd to my Scale of eq: 
ll "Parts, -gIve the Meaſure of the (aid i 5 0 
5 ſtances. « f 
1 PRO B L E M IV. | 

54 | 4 
| To find the Ebrizontal Lin: i . 
1 L.ength of « an Hill or Mo | 
1 tam. Wt 
F. 34. On the Top of the Hill, at C, ſet þ 
A2 taff or Mark of an equal Height vhW+ 
your Eye (above the Ground) or r 
the Staff to which the Quadrant is W9 

ned at B the Bottom of the Hill. 1 

move the Quadrant till you ſee the 1 
of the 9 9 Mark at C, when y 


1" 


Trigonome try. 


int 2 trie the Angle CBA. Then mea- 
. up the Side BC of the Hill. Being 
dme up to C, meaſure the Level Cc on 
je Top of the Hill. Then meaſure the 
her Side be of the Hill, and take the 
ngle cba, as you did afore the Angle 


ion or Protrad ion. 


Se Triangle ABC, having the Angle 
FBA or) B, and the H ypotenuſe EC, 
| | e Baſis BA is found by Caſe s. Jab L 
&.R:C::BC:CA. In like manner, 


i Ie Triangle abc having the Angle b, 
fa 4 the Hypotenuſe bc, the Baſis 4s is 


"Mind by Caſe 5, Tab. II. 


ea protracted the Hypotenule BC, and 

or one End B thereof protracted alſo the 
pele (CBA or) B; from the End C of the 
potenuſe let fall a Perpendicular CA 
Won the other Leg of the Angle B. The 
E tent BA will be the Baſis of the Trian- 


| "i 


14 


the Baſis of rhe other Triangle abc. 
Having thus found (either by Calcula- 
Wn or Protraction) the Meaſure of the 
o Baſes BA and ba, theſe two added 
gether, and alſo to the Length of the 
vel-Line Ce on the Top of the Hill, 
I give the total Meaſure of the hori- 
2ontal 


in | 
it vl 
r 
1s il 
- Ti 
1e 1 


here 
10 


BA. Having done this, you may find 
e Length of the Hill, either by Calcu- 


If you work by Calculation, then in 


0 Lit you work by Protraction, then ha- 


> ABC. In like manner will be found 


— —— 232 27 — 12 We 


4 x 
TH 


- — Ld - 
” —_ 
— — 


— 


Pie of the G. repreſent the ſeveral Sides or Hf 


——— rating, — — — 
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zontal Line or Length of the whole Hjjte 
Namely, Suppofing BA=160 Yards g 
Chains, ec. and ba—=182, and the In 
vel-Line Cc=122, the total Meaſure I 

the Length of the Hill will be 464. Au 
thus much for taking of Diſtances. Pr 

ceed we next to Surveying. 


— 


0 
Li 
— — . 
CHAP. YL 70 
Of Survey ing or Meaſuring of Lauf 


0 


FTPHE Surveying or Meaſuring of Lullr 
5 is eſteem'd as belonging to Ih 
urveying, : 5 | 1 
why e. ee and ſo uſually taught ui 
fend «« Treatiſes of Trigonometry, becauſe ti 
to Tig Way formerly us'd to ſurvey, was by i 
nometry. king the Angles and Sides of the ſeven 

Triangles, into which any Spot or Tri 
of Ground may be divided; and tht 

5 e the ſaid Angles and Sides d 

Paper; and after that finding the Ar 

or Content of the ſeveral Triangles ſo pi 

ae 7 W 

> This Method is illuſtrated Fig.; 
In Exam- Wherein the ſeveral Lines AB, BC, 00 
10 of ges of a Ground; and the ſmall Off 
Surveying. Cle T repreſents the Place of the Then 

Fl | 


1 
3 


Trigonometry. 


Hude. Which being there plac'd, by turn- 
s g the moveable Index thereof as Occaſi- 
In requires, the ſeveral Angles ATB, 
IC, CTD, Cc. alc taken, And then 


* y meaſuring with a Chain (or the like) 
om T reſpectively to A, B, C (Oc. 


1 ereby is found the Length of the ſeve- 
bl Sides A. TB, TC, TD, Gec. of the 
kveral Triangles ATB, BTC, CTD, Ge. 


des thus found, the other unknown An- 


ion ;) and ſo the ſeveral Triangles may 
protracted, and conſequently the whole 
round, made up of the ſaid Triangles. 


a or Content is found (as has been ob- 
Wrv'd in the Uſe of Theor. 7, Chap. 1, of 
| 4 be Young Gentleman's Geometry) by let- 
Ws fall a Perpendicular from any Angle 


half the Perpendicular, Thus the 
ontent of the Triangle ATB may be 


d multiplying the Side AT into 
af the ſaid Perpendicular, (or, which 
dmes to the ſame, by multiplying half 
We Side AT into the whole Perpendicu- 


the 


Ind ſo by the Help of the Angles and 


Wes and Sides of the ſeveral Triangles may 
found, (either by Calculation or Protra- 


ne Ground being thus protracted, its A- 


each Triangle to its oppoſite Side, and 
ultiplying the ſaid oppoſite Side in- 
dund, by letting fall a Perpendicular 
zom the Angle ABT to the Side AT, 


r.) And in like manner may be fonnd 
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1 | the Contents of the other ſeveral Tria 
1 gles BTC, CTD (Gc.) and conſequen 
1 ly of the whole Ground ABCDEF. 


35 But now foraſmuch as the Finding « F 
 Aberrer the Angles and Sides in each Triangle 
Method of af 
- Surveying, inte which any Ground may be divided F 
is only in order to protract the Trianglslifſſc 
0 and ſo to find the Contents of the Tai 


Triangles when protracted; hence ther 
is found out another and much more en 
pedite and exact Way for finding the-fai 
j Contents, (without being at the Troubl 
4 _ firſtto find the Angles and Sides of ea 
1 Triangle, and then to protract then 
f when found, viz.) by finding the Ml 
8 Fare of the Perpendicular and its Bats: 
1 "the Field or Ground it ſelf. I ſhall ther 
| fore ſay no more of the old Method d 
Surveying, (which properly belongs ll 
Trigonometry) but ſhall forthwith p 
ceed to ſhew the other Method, as bei 
much to be preferr'd before the old 
thod, for the Reaſons already mention 
And this Method I ſhall illuſtrate, 0 
ſhewing how to ſurvey thereby the ſan 
Ground ABCDEF. 
4. And this Method is illuſtrated Fig. 
4 kram For being come into the (aid os 
Fg. 2c, after viewing it, I perceive it may be cal 
veniently diſtinguiſh'd into two Trape! 
ums ABCD and ADEF. Wherefore i 
vl 


— — — . — at — — — 
— — AA — — — — N = — 
— — — * i * 


— — 
— — 
— = =y 


— 


Trigonometry. 
ing ſet up (#) Marks at the ſeveral An- 


be ſtrait Line AD (ſuppos'd to be drawn 
tween the Angles A andD) will divide 


5 ihe Ground into the two Trapezinm's a- 
1: Wremention'd. Then I (F) meaſure with 
dei Chain from A to C for the Diagonal 
Nag, whereby the Trapezium ABCD is di- 
(aid Inguiſh'd into two Triangles ABC and 
theo. And (either ( as I go along mea- 


ave meaſur'd it) I find the Perpendicu- 


callrpoſe ; which from its Uſe and Shape 
then ns. a V 
4 —ů—ð⁵3à Ä * 

als (*) Theſe need be no other than ES AM ſome 
Wk We Thing (as linnen Rags or Paper) ãſtened on their 

od . . oy wh 3 


W+) In order to meaſure arighr the Diagonal. AC, (or 
y other ſtraight Line or Side of your Ground,) with 
Chain, you muſt take great Care, that you keep in 
Wiraight Line (as you go meaſuring) from Aro C. In 


tt cake Care that he thot carries the Beginning of it, is 
ays (at leaſt that Band of his which carries the Be- 
ning of the Chain) directly between him and the 
rk C they are meaſuring to, every Time the Chain 
aid down, And in order to prevent any Miſtake as 


faſten a Stick into the Ground, to be taken up by 


ole Chains, 


ſtaking che Lengch of the Diagonal. 
- may 


es or Corners of the Ground ABCDEF, 


ring the Diagonal AC, or elſe after I 
rs PB and PD by the Inſtrument for that 


ler whereto, he that carries the End of the Chain, 


the Number of Chains, it is adviſable for him that 
s firſt at rhe Head of every Chain's Length eo thruſt 


thar carries the End of the Chain. And fo ar 
t the Number of Sticks will fhew the Number of 


(1) It ſeems moſt adviſable to meaſure the whole Dia- 
nal firſt, becauſe, hereby there is the lefs Danger o 


* „ 
= . — 
r 


Trapezium ADEF into two Triang| 
ADE and AEF. And then by my Px 


ther) the two Perpendiculars PD and pf 
in the Field; all that remains to be don 
being only to multiply half the Perpend 


each Triangle or Trapezium; and fot 


at Home, the Numbers of the Meaſur 


The Toung Gentleman e 
may be call'd the (*) Perpendicular-Ty 
In like manner I meaſure from A to E 
the Diagonal AE, which diſtinguiſhes th 


pendicular-Top, I find (one after the, 
and meaſure them with my Chain. A 
thus, the outer Sides or Hedges AB, . 


CD, DE, EF, FA, being all of then 
ſtraight or right Lines, the Work is don 


culars into their reſpective Diagonals, i 
order to know the Area or Content. 


the whole Ground: Which may be dar 


"TY 


"Te 8 FO 2 . 4.2... — 


(D For this Inſtrument is beſt made in che Shaped 
a common Top, which Boys uſe ro whip. It is bl 
made of a dried Piece of Box or Pear-rree, that il 
bear three Inches, or three Inches and an half Diametl 
This being rurn'd flat on the upper Round, (wit 
Neck to fit to the Head of a Staff,) find the Center 
the ſaid upper Round or circular Surface, and ther! 
draw two or three concentrical' Circles, (as you ſee, | 
38,) divide the ſaid Circles exactly into four eq 
Parts, (as in Fig. 38,) and then, wich a Whipfaw un 
thin, ſaw by che Marks a, b, c, d, the two Lines“ 
and cd at right Angles pretty Deep. Thus, your Inn 
ment is made; only in order to uſe it, it muſt be | 
on the Head of a Staff, as has been above intimared. 
which End ir is to be made with an Hole at the Bom 
to ſlip on upon the Head of a Staff. 
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the ſeveral Diagonals and Perpendicu- 

s being ſet down in Writing, as ſoon 
taken. 

And here it muſt be ſhewn, how the 

mbers, denoting the Number of whole Homers 
jains or of ſingle Links, are to be mul- 9 2, 
lied in order to find the Content. The Way of 
ain then here ſuppos'd to be made uſe . 
by the Surveyor is that, which from bers, ts 
Contriver goes by the Name of Gun- RE 
s Chain, and which is beſt contrived * þ 
Surveying. It contains four Statute- H, le ſaid 
les or Perches, each Perch containing 8 
een Feet and an half, or five Yards and 

half: ſo that the whole Chain is fi xty- 

Feet or twenty-two Yards long. The 

* tole Chain is divided into an hundred 
anal Links, ſo that twenty-five Links 
aſt a Pole or Perch. And for the 

Pre ready counting the Links, it is uſu- 

Wo diſtinguiſh every Ten with a Braſs 

te, (or the like) ſo contriv'd as to 

w, ſome way or other, whether it be 

firſt, or ſecond, or third, ec. Length 

e. the 10th, or 2cth, or 3oth, Ge.) 

k from either End; the Re or Mid- 


Link having a more remarkable Plate 


En the reſt. . 

In meaſuring any Line or Extent by 
s Chain, regard need be had only to 
ole Chains or whole Links ; which are 


be writ down with 2 ſeparating Note, 
(whe- 


T; 
And 

8K 
ther 
dong 
dons 
end 
Is, in 
Nt ct 
ſoq 


Shaped 
is bd 
hat wi 
amen 
(with 
enter ( 
thered 
ſee, Mi 
ur £0 
aw Ko 
Lines 
ir Iain 
| be | 
ted. I 
e Bond 
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(whether Full- point or Comma, Or any 
Links, (as is uſual to do between Intege 


Chains and 35 Links. If the Links h 


Links being ſet down, as has been diregl 
Square or other rectangular Parallelogi 


vou multiply ( the Length by th 


generally requifite to diſtinguiſh yo 


(accounting Cyphers for ſuch,) reckaii 
trom the right Hand, with a Daſh 


| Perpendicular, or the whole Perpendicular by Halt 


_" 
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ther Mark) between the Chains 21 


0 
and Decimals,) viz. 6.35 denotes 


under 10, a Cypher muſt be prefix d, a 
7.09 denotes 7 Chains and 9 Links. 
The Numbers denoting the Chains ay 


ed; to find the Content (of an cy 


Breadth ; but it ſeldom hap'ning th 
Grounds are of ſuch a Shape, hence iti 


Ground into Trapeziums, as has been; 
fore. ſhewn, and then to find the Cy 
tent) you multiply the Diagonal by ( 
half the Perpendicular, (or (|) the lik 
and from the Product cut off five Figur 


* = —_ 2 — ———_—_ 
22 —_— hd 


(5) Agreeably to what has been taught in Defi.| 
Chap. 1, of the Toung Gentleman's Geometry. 

() Agreeably to what has been taught in the 7. 
Theorem 7, Chap. 1, of the Toung Gentleman's Geomet) 

(0 Namely, che Product will be the ſame, wiel 
you multiply the whole Diagonal (or Baſis) by Hat! 


Diagonal, or the whole Diagonal by the whole Per} 
dicular; and take Half the ſaid Product for the Prod 
ſought. | : 25 5 


yd 


© Trigo onietry. 


our pen: So that the Figines to the left 
jand denote the Acres. 
If the five Figures cut off to the right 
and were not all Cyphers, multiply 
pem by 4; and from the Product cut 
f again five Figures towards the right 
nd. and the reſt will denote Roods or 
Wuarters of an Acre. 
at? if among the five Figures of the 
product, cut off towards the right 
1 there be any Figures beſides Cy- 
zers, multiply all the five Figures by 
From the product cut off again five 
p zures to the right Hand; and thoſe of 
> left Hand will denote ſquare Perches 
Poles. I ſhall now illuſtrate the fore- 
ing Rules by ſome Examples. 
Puppoſe then in Fig. 36, the Diagonal 
to be juſt 7 Chains long, and the Per- 
Wdicular PF to be 2 Chains and 88 
ks, and the other ſhort Perpendicular 
to be 60 Links. I (F) add the two 
rpendiculars together, and the Sum of 
m makes 3 Chains and 48 Links. 


e 1 


) For this is the .moſt expedice Way, hereby ha- 
ſay'd the Trouble of two diſtin& NMultiplications, 
of 1 Fr by 70h; and then of 2 Fes | 


F Then 
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Then the Half of the ſaid Sum 
of my Perpendiculars,viz.:174, l7 
I multiply by the whole of my 
Diagonal (|) 700. I cut off 11 
the five Figures to the right nen 
Hand, and the remaining I de- 
notes one Acre. 

Then I multiply the five Figures cute 
by 4, and the Product, (viz. 2180054 
87200, not amount ing to above five] 
gures, I perceive the Trapezium All 
do's not contain a full Rood (or Qui 
of an Acre) above the whole Acre fou 
le :.;; 

Ib berefore 1 multiply again the f bb 
: product 87200 by 40; and 1 
cutting off again the five Fi- en | t 
gures to the right Hand in this 
third Product, the two remain- mM 
ing Figures 34 denote fo ma- 34186 | 
| ny ſquare Perches or Poles. | 
Which wants almoſt fix ſquare Perche 
'a Rood, or Quarter of an Acre, this 
taining 40 ſquare Perches, For a» 
tute-Acre contains 160 ſquare Stan 
Perches. 


6 
Þ 
1 
C 
0 


( 


0 


5 


OP chooſe my Diagonal for the Mulcipler, b 
it being 700, I need multiply only by che Figu 
and to the Frans thereof add the two Cyphers. 


U 


8 
97585 
As 
PT 
* 
ed. 
4 
ae 
Ga rm 4 
Wo 
3 
FL 
A 
i 
* 
% * 
*. 
. 
4 
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| Upon the Whole therefore 1 find, that 
Wc Tr: rapezium ABEF contains one Acre, 
d a Quarter of an Acre over, wanting 
1% {quore Perches. I proceed then to find 
e Content of the other Trapezium 


be 5 Chains and 15 Links; the Perpen- 
9 55 PB to be 1 Chain and 61 Links; 


d the other Perpendfcular PD to be 1 
ve lain and.39 Links. Where- 

Abe 1 multi 2 the Dee 315 
ua by Half the Sum of the 9 


ho Perjendiculers, wife 175; 2575 
d the Product not ariſing to 3605 


Wt the ſaid Trapezium does 90125 
contain a Whole Acre. 
hen 1 multiply the Product found by 
and from the ſecond Pro- 

cutting off five Figures to 901 25 


reno Figure 3, which denotes the 50 

his 0 atents of the Trapezium to 30 0500 
2r 2 3 Roods or three Quarters of 

Stau Acre, and ſomewhat more. 


f proceed therefore to find what more 
es cut off by 40. From 
n the five Figures to the - 4p 


nt Hand, and the remain- BY 
24 denote ſo many ſquare 


24420000 


D; whoſe Diameter AC ſuppoſe 


= Gove five Figures, I perceive 515 


| right Hand, there remains + | 


P, which I do by multiplying the 5 Fi- 


third Produ 1 cut off a- 60500 


+ Perches ; 
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whole Ground I. 0 34 


tain one Acre, 
three Roods, and 
ſifty- eight ſquare 


ſquare Perches 2 x 
mounting to a Rood more, and eight 
ſquare Perches over, therefore the Call 
tent of the ſaid Ground is in all. (vw 


ches. 


tent of the Ground ABCDEFGHIKL, 


The Toung Gentleman . 
Perches ; which is a little above Half WC 
Quarter of an Acre. So that upon ii 
Whole I find the Trapezium ABCD 
contain 3 Roods and a little (viz. 4 ſquy 
Perches) above half a Rood. 

In the laſt Place then, by adding f. 
Contents of the two Trapeziums AB 
and ADEF toge- _ OY 
gether, I find the Acres Roods Sq. Per. 


q 

( 
: 
1 


4 
0.03.24 


ABCDEF tocon- 


2 


— — 8 


* 
e 58, thati b 
3 85 5 ET 1 


us 


? 


Perches : Which 


expreſs d after the more proper Mani 
two Acres, and eighteen odd ſquare} 


After the ſame Manner may the 0 | 


preſented Fig. 37, be found. Nag 
ly, firſt, ſet out in it as large a Tri 
zium ABGL as you can; and find! 
Content of the ſaid Trapezium, by 1 
tiplying Half the Diagonal, AG into! 
Whole Sum of the two Perpendicular 
and PL. Then find the Content of ed 
Triangle BFG by multiplying its 
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115 WG into Half the Perpendicular PF. Then 
1 td the Content of the Nook CDE by 
D Mſtinguiſhing it into as many Trian- 
que (0) as you ſee requilite, viz. CDe, 
rd, and deE ; and finding the Content 
each Triangle, as you did of the Tri- 
ole BFG. And in like manner is the 
dntent of the other two Nooks GHI and 
to be found. And then at laſt, the 
peral Contents of the ſeveral Parts of 
& ſaid Ground being added all together, 
Wl give the Content of the Whole 
Found. And after this Method may a- 
piece of Land be ſurvey'd, the ſeveral 
Wes that can happen in meaſuring the 
es or Hedges of any Ground being re- 
% ROS 
Hitherto it has been ſhewn, how to 6. 
ey or meaſure a Piece of Land already Of Laying 
or laid out within its reſpective 3 
nds. It may be of uſe to obſerve of Land 
We next, how to ſet or lay out a Piece ehr d, 


9 th 
0 


thats 


ge and or Ground of ſuch a Meaſure, 
KL all be requir'd, or containing ſuch or 
Nl a Number of Acres, ec. | 


| Tra GG a 
fin g ITO, 
by n } Namely, by this Method circular Nooks may be | 
rd as exactly as by any other; ar leaſt ſo exactly, as _— 


what is wanting of Exactneſs, ſhall" be ſo little as 


alas altogether inconſiderable. But it muſt be noted, 
NET f ore Triangles ſuch circular Nooks or Windings are | 4 
N 0 k ed into, the nearer you'll come to the exact Meaſure 


7 


. 
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A Srarute- the firſt Place, that an Acre according 
Acre, 


and ſixty ſquare Statute-Poles or Perches; 
each ſuch Pole or Perch containing 00 [ 
has been above obſerv'd) fifteen Feet and 
an Half, or five Yards and an Half. 


follows, that all rectangular Pieces 0 
Ground, any of whoſe contiguous Sides ate 
of any of the oy | 
two Lengths ſet Perches 
oppoſite here- 80 * 
to, will contain 40. 


obvious, howa xc. 


gle Acre may be * if there b 
h 


other Shape or Figure, by conliderinf 
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In order hereto, it is to be known in 


to Statute- Law does contain one hundred 1 


Such being the Content of an Acre, i 


4 Square Perches iſ 
juſt an Acre. IND . =160=1 Acre 

. . : X | 85 & 
Whence it is 16 « 56 | 


Ground of a ſin- 


Room to make its contiguous Sides peri 


pendicular one to the other, viz. by mil 


king the two contiguous Sides of ſome oi 
the two Lengths ſet together abort ? 
Hence alſo it is obvious, that Ground 1 e 


which have very different Sides, may yt 
have the very ſame Content. 

If there be not Conveniency to _ 
the Acre of Ground in a re&tanguil 


Shape, then it may be laid out it in a 7 


what Proportions are to be taken, 
make the Content of the ſaid Figure j 
6 FP N 
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"qual to 160 equal Perches. For In- 
jg 1 ance 3 if I can lay out the Acre in 
n, pa, 
8 z hape 5 then 168 & 2 16881 
uhe Baſe and 80 & 4 80 2 
nd perpendicular 64 & 5 for 64 222 160 
pf the ſaid 40 & 8 40 4 
MJ riangle muſt 32 & 10 32*5 by” 
of ave ſome of (&c.) | S.. 


5 pPerpend. Baſis 
Rene oppoſite i ee ie e | 
or ſuch like) Proportions one to the o- 
mer; foraſmuch as the Baſis multiplied 
Into Half the Perpendicular (or vice ver- 
) gives the Content of a Triangle. 
The Way, how to lay out an Acre of 
Ground in a triangular Shape, being 
Known, thereby may be known the Way 
go lay out an Acre of Ground in any mul- 
angular Figure ; fora ſmuch as all Poly. 
ons may be conſtituted by adjoining to- 


ether ſeveral Triangles. And it being 


eus known how to lay out a ſingle Acre 
ont Ground in any Shape or Figure; 
un nence may be known how to lay out 


ounds of wore Acres than one in any 
Shape, by proportionably encreaſing the 
engths of the reſpective Parts. And thus 

| have taken notice of ſo much of Sur- 
Ving, as ſeems requiſite to the Deſign 
u this Treatife, eq. 
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1 ME. 


Of Fortification. 


1. Y a Fort or Fortreſs is ſignify d zi 
OG - Place fortify'd, i, e. made ſtrong by 
lat. the Art of Military Architecture, or For 
-.. - tification. VCC 

2. The principal Part of a Fort, is tha 

4 Ram- which is called the Rampart or Ramyin iſ 
Pt being a Wall of a good Height ali 
Breadth, compos'd chiefly of Earth, aj 
encompaſſing the Place fortify d. It is g 

_ preſented Fig. 39, by DEWXYLZ. a 


3. The Bulwark or Baſtion of a Ramput 1 
A Bulwark is that Part of it, which runs farther df 
3 than the reſt, ending in an Angle. tin 
"repreſented Fig. 39. by IFEGH, G. A 
4. Ihe ſeveral Parts of a Baſtion are 3, 
The Face, Face or Front EE; its Gorge (or Ned 
Gorge, TH; its Shoulder F; and its Flank ( 
and Fark Wing) FI; which, according to the nipO 
of « 54/5 Method of the French, is not built in 
n, what. NT „ facts th 
trait Line, but rounding, as is repreſea_y 
ed in ſome of the other Baſtions, by H 
Prick d- circular Lines about the Flank Mer. 
The Part of the Rampart between ti fa 
ri 


A Cirrain, Baſtions is called the Curtain KI, whil 
e, joyns together the two Baſtions IE EU 
i r 


n. 
4 


P ˙ — —— —— 
* 


TT n_—_— 
Fn uns > = RI Rare 


— 


—— — 


—— —ͤ———— — los 
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Moreover, foraſmuch as (according 6. 
to the Rules of Fortification) every Ram- The Side 
part is either a (*) Polygon, or at leaſt of the 


— 


. outer and 
u Tetragon 3 hence the Line DE is cal- inner po- 


ed the Side of the outer Polygon; BC the 892 Oc: 
Wide of the inner Polyg on AC the un 
Liemeter of the inner Polygon 5 AE the 

þ emidiameter of the outer Polygon; pA 

the Cathetus of the inner Pol) gon; PA 

he Catbetus of the outer Polygon; ; Py the 
Diſtance of the Polygons. 


tall Beſides which there are wont to be. 
din peculiarly diſtinguiſh'd alſo theſe ſeveral TheGorge: 
au ines, viz. the Gorge-line IC; the Head- Line, 


| Line CE the (7) La Line of De- be e 1 
Noce KE, the Shorteſt Line of Defence whe, 
| E. 
pat | By the foremention'd Lines and Parts 8 = 
rot the Rampire are conſtituted ſeveral of rhe 

Ri ngles, whereof the Chief are theſe ; OR error 

| gles in 
c. 


AC the Axgle of the Center; BCA or Fortifica- 


te BA the Angle of the Polygon; FEG the lion. 
Jed ele of the Baſtion, otherwiſe called the 

1k (14 2:0d Point, and the Flanked Angle ; 

e OE the outer Flankigg Angle : Fl the 

t in 


K—ͤ— . 


eſell 5 5 . 

00 The Bauen of qhis Rule of Fortification depends 
on the due Proportion there ought to be between the 

eral Parts of the Rampart. And hence, accord ing to 


1 (WERE ſaid Rules, a regular Polygon 1 15 tO be preterr'd before 

whit 8 The Rampart, Fig. 39, is a regular Hexa- 

FEC 0 dee Seck. 30, * 32, of this Chapter, 
_ 


— — — - — — 
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oo inner Flankiiig Augle; FCE the Frov 

| angle, or Angle forming the Face; F 

the Flank-angle, or Angle forming the 
Flank; CEF the Head-line Angle, &c. 

9. It is alſo obvious, that by the foremen. 

How f- tjon'd Lines are made ſeveral pla in Trian- 

— to gles, biz ABC, ADE, APD, APE, ApB, 

Trigono- A0, pFI, FI, FIC, FCE, G. Hence 

metry. any three Parts of each of the ſaid Trian. 

gles (except the () three Angles) being 

known, the other three unknown may be 

found by Trigonometry, as has been :. 

fote ſhewn. Such as would have parti 

cular Illuſtrations by Examples, may cor 

ſult ſuch Treatiſes as are profeſſedly writ 

ten of Fortification. Thoſe young Ge 

tlemen, for whoſe Uſe this Treatiſe is: 

ſpecially defign'd, being ſuch as are nf 

| likely to concern, themſelves in the prad 

] cal Part of Fortification, it ſeems abi 

_ dantly ſufficient to my Deſign, to hf 

thus ſhewn in general how Fortificatic 

depends upon Trigonometry. 

10. However being thus led, by (the d 

The Expli- ject of this Treatiſe) Trigonometry, 

2 F take notice of the foremention'd Par 

Terms of and Terms of Fortification, becauſe 


 Fwiijca- may be of good Uſe, in order to mil 


i. * * GY * 


(i) The Reaſon of this Exception is largely given, l 
2. $. 1, of this Trigonomerrical Treatiſe, 


j 

1 

| 
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roung Gentlemen underſtand, in a com- 


1 | 
( Hetent meaſure, Relations given of Sieges, | 
he (hall therefore here add the Explication 


ff ſuch other Parts and Terms of Fortifi- 
en. Nation, as are of principal Note and Uſe, 
an-W$0d ſo moſt frequently occur in the Ac- 
Ponte of Sieges. 

A Parapet then is (properly) a Work 11 
zisd on the Rampart, behind which the 4 parapet, 
oldiers ſtand, and where the Cannon is vt 
lacd for the Defence of the Fort. As in 
ig. 51 and 52, ab denotes the Breadth 
{ the Rampart at its Baſis or Bottom, fo 
| denotes the Breadth of the Parapet at 
s Bottom, or where it is rais'd on the 
ampart. FF 

A Banquet is no other than a Foot- 13. 
Wace at the Bottom of a Parapet, upon 4 Ban- 
hich the Soldiers ſtand up to fire into quet b. 
e Ditch, or upon the Covert-way be- 
nd the Ditch. Some Parapets have on- 
one Foot-pace, as 1s repreſented by 
„ Fig. 31. But it is the more commo- 
ous to have two, one for the taller Sol- 
ers, and another (ſomewhat above the 
mer) for the ſhorter, as is repreſented 
won «and oe, Fe % 
According to the old Way of Fortifica- 13. 
n, there is erected between the Ram- 4 Fauſic- 
arts and the Ditch, a Work called the 
anſſe-braye, or Falſ-brayze, being a ſmal- 
r Sort of a Rampart, having a "ne 
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and running round the whole main Ram. 

part of the Fort. It is repreſented Fi 

51, by xyz. But the French omit thi 

Work now-a-days in their Fortification 
leaving between the Rampart and the 
Ditch only a Space about three or four 

Foot wide, to receive the Earth which 

falls from the Parapet. This Space 
they call the Berwe. See Fig. 3: 
Wherein, as alſo Fig. 51, klmn denote 
e do Bo, 
T4 On the onter-fide of the Ditch is the 
* Covert- way, being a Way or Walk (round 
fended by the Glacis. It is repreſentel 
JJC 
15. The Glacis ſerves as 2 Parapet to th 


, Covert-way, and loſes it ſelf inſenſibyMe; 
in the Field. Hence the Largeſt are 
ſteem d the Beſt, becauſe they loſe thenſho 

ſelves more inſenſibly than ſhorter ons 

It is denoted Fig. 51 and 52, by pra. Mer 

I6. The Counterſcarp is properly the Slopliihd 

5 * Coun- um of the Ditch on its Out. 3 1 av 
; AP» oppoſite to the Scar Or Slope el ol tic | 
_ Dicch on its fide” But by this Te me 
now: a days is generally underſtood t th 
Covert-way with its Parapet. En: 

17. Beſides the Works hitherto ſpoken of A 

of the ad- and which are requiſite to all FortificnWnfc 

| _ ons, there are alſo other additianal WorMnce 
 Fovifcati- contrived by Maſters of Military Archinhis, 


fo fills 
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n- Nure, for to further fortify the ſeveral Parts 
ig. 0 Fortification already defcrib'd. And 
his Much are Half-Moons, Horn-works, Crown- 


works, Star-works, R evelins, Tenailles, &c. 
Df which the four former take their 
ames from their Shape. They will all 
de better apprehended by their reſpective 
Draughts, than by verbal Deſcriptions. b 
I begin with the Tenaille; of which 18. 
* are three Sorts, repreſented Fig. 40, — 
1, and 42. They are placed in the b. 
3 _ before the Curtains of the 
ampart. They, are ſaid to be contriv'd 
y the Brel inſtead of the Fauſſe- braye. 
The Tenaille, Fig. 41, is diltinguih d 
the Name of the ſingle Tenaille; and 
at Fig. 42, by the Name of the double 


Dn, 
the 
our 
ich 
ace 
52. 
lote 
the 
und 
de. 
ntel 


WM cnaille. 
ret A Ravelin is repreſented Fig. 43: . 
hen g a ſmall triangular Work. It is gene- 4 Ravclia, 


ly rais d alſo before ſome Curtain, ei- . 
ger of the main Rampart, as Fig. 43, 


d 46, or of ſome Out-work, as the 
ve Wavelin, Tig. 44. before the Curtain of I. 
f tic Horn-work, Fig. 47, or elſe before 
TerafMWme other Part analagous to a Curtain, 


the Ravelin, Fig. 45, before the fingle 
enaille, Fig. 41. 

en off An Half-Moon (Fig. 53.) is generally 20. 
fictWnfounded with a Ravelin, its Diffe- An og 
ce being principally (if not only) N 
is, that its Gorge df is an Arch in 1 : 

0 


4" 
1 
| 
} 
| 
1 
j 
; 
JD 
" 
} 
! 
' 
i} 
; 
1 
ql 
i" 
it 
4 
15 » 
l 
i 
q 
4 : 
th 
= ; 
1 
| 
11 
4 
th 
1 
11 * 
F 
[! 
NI 
ul 
* 
h ; 
| 
'y 
| 
14 
1 
L 1 
| | 
hd 
3 


24» 
An Horn- 
work, 
what. 


22. 


A Crown- 
work, 


what. 


23. 


work, 


what. 


24. 
A Re- 
doubt, 
what, 
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of the Concave Part of an Half- Moon 
and it is placed overagainſt Z, the PojnÞ14 


of a Baſtion to cover it; whereas a Rave 


lin conſiſts of two ſtraight Demigorga | 
as de ef, Fig. 46, and is placed overagain(P*! 
ſome Curtain, as is afore obſerv'd, po! 
An Horn-work is repreſented Fig. H 
The Fore-part of it confiſts of a Curt" 
between two Half Baſtions, which run o. 
like Horns, whence it takes its Denon"! 
nation. It js placed either before a Cu” 
tain or a Baſtion. n FS 

A Crown-work is repreſented Fig. 48. l 

is ſo called, becauſe che Fore- part of ififl 
reſembles a Crown. It is uſually mil nc 
before an Horn-work, to keep the EN 
my at a Diſtance. It is alſo placed imm NC 
diately before a Curtain or Baſtion of t_i'* 
Rampart. ---- „ 
A Star is a Work with ſeveral bf ' 
ces, which flank one the other, as H 
A Redoubt is a ſmall ſquare Fort, a 
Guard-houſe, having no Defence but. 
Front. It is uſually deſigned for mi 0 
taining the Lines of Circumvallation, 1 
Countervallation. In watery Places ty!” 
are often made of Maſon's Work. lt 4 
repreſented t | 
All the foremention'd Works, ub i 


in general call'd the Ouzt-works, 


lie without the Rampart of the Forts, 


— rr 
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A Battery is a Place rais d whereon to 26. 
Plant the great Cannon, in order to. bat- 4 ory 
er or play upon the Place beſi > 
Cavaliers are Works rais'd on the Para- 2 7. 
het of a Rampart, whereon to plant Can- Gwalliers, 
Won in order to fcour the Field, and to“ . 
dppoſe any Work rais'd by the Beflegers, 
vhich commands the Place beſieg'd. 
| Faſcins. are a Sort of Faggs ots, 1 to 28. 
row into the Ditch. ere there is en 
nuch Water, in order to make the Pa- 
bee over to the Wall or Rampart of the 
Jace beſieg d, more eaſie. LY 
Gabions are Baskets filled with Earth, 29 x 
nd uſually placed upon Batteries, and Gabiaus, 
arapets, that have ſuffer'd very much, what. 
Ind alſo before other Places, to ſecure | 
em from the Enemies Shot. Leſſer Ga- 
lions are call'd Corbeiles. . 
A Gallery is a made Way or Walk, co- 


] bi 
! Nerd with Earth or Turf, and upheld 4 & 4 
With Planks. They are made in the Ditch 185 


Pready fill'd with Faſcins, to the end 
e Miners may p ſafe to the Ba- 


ion. 


* The Line of Defence is that, which i is ay; 
preſented by the Diſcharge of the ſmall Li of 


ot towards the Face of a Baſtion. It _—_ 
diſtinguiſh'd into the Longeſt and Short- 


F, otherwiſe called Fichant and Re- 
at, 


= F 


3 


what. paſs along this Line, may fix on the Fay 


Line of Shorte$# Line of Defence) is the Line |! 
Ran, drawn from the Face of the Baſtion, t 
what. that Point , of the adjoining Cir 


: ng dangerous Poſt won by Attack, to ſecur 


| what, the Beſiegers againſt the Enemies Fire | 


To Nail up Nail (or the like) into its Toud 


7 Sap, the Covert-way and Glacis in the For 
bat. of a Trench. The Earth dug out ſent 
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32, The Line of Defence Fichant (or Low 
Line of - eff Line of Defence ) is the Line KE, { 
Defence of 5 tg > 9 1 OA + 
Fichant, Called, becauſe the Bullets or Shot, whid 


of the oppoſite Baſtion” 
22. The Line of Defence Raſant (or the 


Defence 


tain, where the Face of the ſaid Baſtiq 

begins to be diſcovered. It is fo call 

becauſe the Shot, that paſſes along th 

ſaid Line, only raſes the Face of the ſai 
, en 

34. A Lodement is a Work caſt up in; 


15 made of any de that are capi 
of making Reſiſtance,  _ 

35. To mail up 4 Cannon, is to driv 
%% 

36. To Sc, is to dig deep into the Each 


for a Security on the Right and Left, a 
covers above, the Soldiers (or others) 
the Trench againſt the Enemies Fit 
works, by the help of Hurdles laden vi 
00 18 Fan. DEE 


> ng 
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Military Trenches are of the ſame Kind 27. 
ith common Trenches, only Jarger, be- Trenches, 
jg uſually from fix to ſeven Foot in — 
zpth, and from eight to ten Foot in 
readth. They are made by the Beſieg- 
s, to approach more ſecurely the Place 
freged ; whence they are otherwiſe cal- 
the Lines of Approaches, or ſometimes 
e Approaches. And they are therefore 
carried on, as not to be in View of 
e Enemy, of preſently and eaſily diſco- 
rable by the Enemy or Beſieg dc. 
Lines of Circumvallation are Trenches 38. 
ade by the Beſiegers about their Camp: Zines of 
well to hinder the Relief of the Be- {num 
ped, as to ſtop Deſerters from their what. * 
n Army. They are guarded with a Pa- 
Lines of Countervallation are Trenches ; 
ich the Beſiegers make to ſecure them- Lines of 
es from the Sallies of the Beſieg d. Counter. 


5 —voallation 
ey are alſo guarded with a Para- har. 


ines of Communication are Trenches 40. 
de from one Work to another by the Lines of 
iegers, for the better holding Contmu- Commu 
ation one with the other, and helping h. 
the other, in caſe of an Attack by 
Enemy, in any of their Works. 
 Retrenchment is a Work made by the 4r, 
eg d to ſecure themſelves, and ſo to 4 Re- 
ple them to hold out ſome time lon- men, 


G | ger what, ; | 
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ger againſt the Enemy, who is ſo far x 
vanc'd as to be lodg d on the Ramyy 
It has either a good Parapet, or inſt; 
thereof Gabions. And thus F have e 
*plain'd the more uſual Terms of Forti 

cation, and ſuch as more frequently a 
cur in Relations of Sieges. 


* 
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Of the Tables of Logarithms, | 
Artificial Sines and Tangents, 


qa HE Tables of Artificial Sines aff | 
The Me- Tangents belonging properly 0 
Hh — Trigonometry, they are therefore |: 1 


artificial! adjoin'd to the End of this Treat 
Anes and They are ſo contriv'd, by placing 
3 Sines and Coſines by the Side one of 
is Trea- Other, and likewiſe the Tangents and 
— tangents, that each Page ſhews the d 
and Cofine of two Angles, one when 

is ſet down on the Top of the Pay 

the other (being the Complement of! 
former to 99) at the Bottom of 

: Page. Thus the Page (or Pages,) 
_—_ hath, Degree 2 at the Top, hat 
' gree 87 at the Bottom. And as the N 
and Coſines, Tangents and Cotangi 
COONS 1 belong 
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onging to the Degrees ſpecified at 
Top, are reſpectively ſhewn by the 
pective Words ſet at the Top of the 
eral Columns in each Page; ſo the 
es and Coſines, Gc. belonging to the 
grees ſpecified at the Bottom, are re- 
aively ſhewn by the reſpective Words 
at the Bottom of the ſeveral Columns 
r a 
The Minutes between each two De- 
bes are ſet down on the Sides of the 
ges, thoſe appertaining to the Degrees 
the Top increaſing downwards; the 
Wer appertaining to the Degrees at the 
ttom increaſing upwards. And on the 
de of each Minute ſtands its reſpective 
We and Coſine, Tangent or Cotangent. 
And, although Logarithms are of Uſe, 2. 
other Parts of Mathematicks as well Te Table 


in Trigonometry, yet becauſe they * 


| fs, 


ſt always be uſed with Artificial Sines why «d- 
i Tangents; I have therefore judg'd #94 
of! 7 to this 

s the moſt proper Place alſo for the Treatiſe. 


ble of Logarithms belonging to my 
thematical Treatiſes : of which I need 
no more here, the Uſe of the ſaid Ta- 
of Logarithms having been already 


_ | | 
of lain d. in the Appendix to the Town 
„) tleman's Arithmetick, 5 
ath I DEG 
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— Degree z. 


N 


" Degree 43. 


— 


i Sine | Co-fire | 


Tangent | Co-tary | 


9.833783 9.864125 9.9696 36.10.3000 
19.833919. 8640 10 9.969 90910. 00% . 
29.8 340 54.863892] 9.970162 1026 29.83 
39.834189 9.8637 74 55 9.9704 1610.029500 39 83 
9.8343 240.8636 360 [9.970669]10.029331); 9.83 
9.83446019.8635371 I9.970922110.029070 865-53 
'69-834595]9-863419] 9.971175[10.0288: 69.83 
7315 9.853301] [9.971428]i0.028571 79.85 
| 8'9.834855[9.863183] 9.97168 210.0838. 
| 9 9-834999 9.863064] 8.97193 5010. oꝛ8069 .de 
10 9.835134 9 862945] 9.972 188IT0. 0781 09.8; 
1.83526 9.862827 9-972441110,02755 9.8: 
129.838 50309. 86270 9. 972694010. 027300 9.8; 
139.8358389. 862590 [9:-972948[10.02702 9.8: 
14j9-833672]9.852471] f9.973201/10.026% 49.8; 
11 59.83 58069.8623 53 573454 0.026% 3.8 

1609.83 594 19.86223 9.97370 710. 02629 

12. 83607 5.862115] 19.973960[lo.026op 

1809.8 36 2099.861996 9.974213 ʃT0. 025 
19.8 363439.8618 77] [9.974466]L0.0255z 9.8, 


20ʃ9. 836477 9.86175) 


9.974719110.02528 


P1$3663119-861638) 19.97497311002507888' 
[2219.836745\9.851519] 9.975 2290.0 
1239.836878 861399 9.97547 9010. 02451 319.8 
2419-837012'9.861280] 9.97573 20 p45 58 
2509.837146 9.861161 9.97598 5{10.024010 $19.8 

_ P5[p-53727919-861041; 19.976238110.02376 9.8 
2e 3754.86 [9.976744110.02325 9.8 
29% 83767909. 860822 9.97699 io. oꝛz 00 9.8 
3019 83781219 860562 9 8 


9.977250[10,02 2740 


[l | Co-ſine | Fine | 


| j Co-tang | Tangent | 


_— 


Degree 46. 


d > i. 04 


Degree 43. 


due © | Co-ſine | 


Tangent! Co-tang. \ 


5 9.83181219.860562] | 


19.9772 50010. 022 5030 


— 


19.83794519- 3 
30 838271 9. — 
9.838344 9.86008 2 6 


59.838 4779.8 59962 


997775610. 022244028 


9.977503 0˖ o. 02249702 


9.978009]10.021991]2» 
9.978262110.0217383;26 
9.978515 10.027148 9125 


60.838099. 8 59842 
79.838 7429.839721 
99.8388 79.8 59601 
99.8 3900 509. 85958 
09.839140]9.85936 


[5.979768 10.020232 244 


2.979021110.020979]2 , 
19-9792 74,10.029726 22 


3 979780 10. 02022002 


19.83927219.859239 
9839484. 8 391180 
9.839536]9.8 58998 
835668 858877 
39839800 9.858756) 


9.9800331t0.019957]19] 


9.980285]10.019714|:8 
9.9805381Ic,olg461jt7 
9. 98079 io. o19 2091 


9.98 1044.189615 


96433993 209.8 58639 


9.840459 9.8 58 150 


9.98 129 10.018 70311 


J. 98 15 5001 0.0 184500130 


9.98 1803 0.018 1971 
9.98 205 10. 01794411 
9.98 2309 10.017691 1 


h. 840064 9.8 58 514 
16.340195 9.858398 
9.840428 9.858272 
435 4072209. 8 57908 
5465 857786 
9.84098 509.8 5766 


19.840591 8580290 | 


519.8411 +$57543) | 


9.982552!10. 017438] 
9. 5828141 10.017185 
9.98306 710. 016933 
9.98 33 2010.016680 
9.983 57310016427 5 


69, T1247 9.857421 


$919.841640[9.85705 
9 84177119.8 5663; 


119-84137819.857 300 
$19.841509j9.857158] 


E 9.98382 10.016174 4 = 


9. 9840791 0.01 5921 
98433100. 01 5668 2 
9.984584|10.015416| 1 


9.98433710.015i63] 00 


| Co-ſne | Sine ] 


= | Co-tang. Tangent M 


| 979527.10.020473|21] 


Degree 46. 


"Degree 44. 


i Sine { Co-fine | 


_ [Tangent | Co-tary, | 


ol9,84177 19-256934] 


99.9848 37100 181626 


a * 228 


49784229498 56445 
5 9784242 4ʃ9, 836323 


1'9:841902 $5681 2 
| 2 94842033[9,856690| 
3 9784216 39,8 56 56 


9798 500 129014910 
5985343 10501465 
49,983 596 1001440) 
9 985848]10,014151 
298 6101 10% 136% 


— L» 


79584268 5, 856078 
1 99.842875 93855956 


6 94842555 9.856201 
454737 95855833 


. 9,9866 


6 8 
þo W — 


998635 4010, 013640 
97.0, 1330) 

9.986859 10501314 ö 
9987112070, 01280 
9.987365 — 2150 


113Þp-843465]9.85 5342 
[r419»843595]3,855218 


72 243330 87525 5 


15194843725 19, 85 5096] | 


 719:843984[9,85485 
189,844 149,8 54727 


16 9,8438 55 9.854973 : 


1919484424 319,854603] 
20958443 72095854480 


[1 $844502[9,854356 
_ [2219-84463 1.854233 


2 $19,845018| 585 3862 


5854109 
2 9,84488 9,85 3986 | 


99901450, oops 
19:999398[19,009601] 

,99995 110,009 

' [9990903 10,0090) 


| 82250 9.853738 
127 195845276] 11 
py 9,8454049, 95 3590 


Iz 85326 


| WIE | RI 4 


2215125 853241 


2991756 10, oo 88 


9,99140F[1 000859: 
99 1662 0,008330}] 
9919 rqgfl0,co80063 
»992167110,00783} 
992420010, 07500 


. — Sine | 


Co- tang. 1 — 


5 8 — 45: 


Degree 44: 


| Sine | Co- ſine. 


9584566219, 53 2421 


Tangent! Co- tang. if 


—U eü᷑— —— — — emo ö 


N f 9.99242 T0, 0758030 | 


— 
$457999,853118 


Hh 58 52994 
398460479, 8 52869 


) 9584630 978 3 2620 


978461750958 527451 


| 


9,992672[10,007328 
975992925010, 07070 
9,9931780 0, 06822127 


979934301, 006565 ꝛ6 
9799368 3010, o063 170 


2914 
281 


9846432 9.842496 
9846560 9852371 
,846688 9,8 12240 
958469 44fh. 85 1997 
958470) 109,85 1872 
984719919985 1747 
1984732719985 1622] 


847532 219851372 


| 847709 9,851 440 
9847 836[9,8511 21 
958479649, 8 50996 
9584809 109,8 50870 

8482 18 8950745 


95848 345,58 50619 
78484729, 850493 


5.848726 99850242 
[9.848852 9,850116| 


558489799, 849990 
558491069, 84986. 
90 1973205, 849737 
9,8 493599, 84961 
9,8 4948; 5 954948: c 


6058468 1609, 852122 


984745419,851497 | 2 


| 


—— ——— __—— —_— ä—ͤ—m—U—ꝛ—— OO —— — 


1999519 oY 


| 


——  — _—_—_—_——— ene 


| 


 9,99696 , 
9,9972200, 0027791 


— nm— | 
| 9,998989 
| 99999242 


4 0,000000 


9,993936[10,006064|: 4] 
9,994189110,00581 1 231 
9599444 1]10,005559Þ22 


9,9946940, oo; 30621 


9,994947110,00505 34204 


17 
16 
15 


9599570110, oo429 
95995957, 0404 


9799545 7/010, o04 548,14 
5 
999962101 o, o03 79 


9,996715|10,003285|13t 


9,996463 Rl 4 
I 


9,997473110,00252710] 


— — ————— —ĩ—ĩ— 


97997726010, 002274 9 
97997979 10a ze 8} 


9,9982310, 017697 
97998484010, 0151 


9799873710, 01263 f 


10501011 
10,00 1758 
#00050? 
10, 00253 
10,006000] 


9,999495 
92999747] 


288222 


— 1 sine! 


I Co-tang, | Tangent, | M 


0 — . — — —— 
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Degree 11 


